needs, 
not your 
size. 


You know Anixter-Pruzan as the nation’s largest CATV dis- 
tributor. But we’re not an out-of-touch giant. We're as close as your 
phone. Our people in five regional facilities are experienced and 
knowledgeable in CATV, so we understand your needs. And with the 
industry's largest inventory, we serve large and small operators the 
same way. Rapidly. When you need any CATV supplies —fast— think 
of Anixter-Pruzan. Call us first. 


Atlanta / (404) 451-6368 
Los Angeles / (714) 556-6270 
New York / (516) 822-8585 
St. Louis / (314) 423-9555 
Seattle / (206) 624-6505 


We've put it all together! 


ANIXTE?: PRUZAN 


Nation's largest CATV distributor 


Back to reality! 


q 

talons: 
we vee™ there al 

Hell, we 


Reality is that 3000 “‘small” 
systems are the backbone of cable TV. And 
we've been providing headend to tap equipment to them for 
22 years. Equipment that operates on spec, year after year. At 
a reasonable price. 


Sure, along the way we’ve developed some pretty fancy 
gear. Innovations at the time, standards today. Like solid- 
state active and passive devices, heterodyne signal processors, 
AGC and composite AGC systems . . . even two-way amps that 
work. 


But we’ve never turned our back on the “small” system 
guys in the front line providing excellent CATV service where 
it’s really needed. A couple of taps or a 50-mile BOM are big 
things to us. 


We’ve been paying our dues since 1952. Through good 
years and bad. And we’ll continue doing “small” jobs in a big 
way in the years to come. Check us out and you'll see what 
we mean. 


2960 GRAND AVENUE The CABLEbility People 
P.O. BOX 13741 


PHOENIX, ARIZONA 85002 ameco 
(602) 252-7731 
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STRONG LOGS THAT 
WORK 


AND WORK 
and work 


Rugged/Strong 


CADCO SSL-Series logs are built to take a beat- 
ing, while out-performing every other 
CATV MATY log on the market. Yet SSL- 
Series logs are lightweight (all aluminum) to 
simplify tower installation. 


Simple Installation 


No other CATV quality logs can be fiberboard 
container shipped (that saves big crating and 
shipping money); SSL logs come ready to as- 
semble (all the hard work is done;a high band log 
will take you 30 minutes to complete). And if an 
element should ever be damaged, you can re- 
place it completely on the tower with just a 
wrench! 


More Gain 
A 


Optimum-engineered SSL series logs are single 
channel on low band for more gain and better 
match than conventional logs. One stack will 
give you the gain of two stacks of other brands! 
That is more DB per dollar, and lower tower 
loading . . . an important cost consideration. 


MODEL LB-SSL-74 MODEL HB-SSL-75 


a 


Single channel, center / boom mounting optimized log of Rear / boom mounting for tower legs from 1.5 inches to 3.5 
superior gain and strength. Solid rod elements. Gain — 12.0 db inches od. Solid rod elements. Optimum engineered. Gain — 
over tuned dipole; Match — 18.0 db minimum. Price — 12.0. db over tuned dipole; Match — 18.0 db minimum, Price — 
$165.00 each, Stacking kits available. $104.50 each. Stacking kits available. 


. ’ P.O. Box 18904 
CAD (; )- The TV People ciizhoma City, Ok. 73118 
(405) 681-5377 
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KYLE MOORE, President of CATA, INC. 


Often, with the first issue of a new magazine, the editorial feature is devoted to some 
form of eulogy emphasizing the fine features of the publication. While that may help push the 
magazine in the eyes of the prospective subscribers, I truly doubt that anything I might add 
here will alter the impact of Volume One, Number One. 

On the other hand, a few editorial comments about the pending Senate Bill 1361 and its 
sponsors might alter, in some small way, that ever increasing threat that all CATV and 
MATV systems are about to pay a viewing tax, under the guise of a copyright fee. 

On March 4th, 1974 the United States Supreme Court ruled in favor of CATV (and 
MATY) when it stated that we do not owe copyright fee payments to program owners. The 
decision handed down by the nation’s highest court came in the case instigated in 1964 by the 
CBS television network, and a handful of program suppliers, against the TelePrompTer 
Corporation. After trying the case, staying the results, and appealing the case, 
CATV/MATV (and the nation’s viewing public) won the right to watch television without 
payment of a new viewing tax. 

Many anti-CATV forces hoped the Court would rule that cable (or wire) re- 
transmission constituted a performance under the Copyright Act of 1909. Barring such an 
anti-viewing decision of this magnitude, the anti-viewing forces hoped at least that the high 
Court would rule that the CATV use of ‘‘distant signals’’ would constitute a ‘‘performance’”’ 
by CATV (distribution by wire or cable). But alas, the high Court found otherwise. 

So where do we stand now? 

On one hand we have Senator John L. McClellan (D.-Ark.) and his Sub-Committee on 
Trademarks, Patents and Copyright. The good Senator is the proud author of S.1361, a bill 
he drafted so long ago that it now has cobwebs. The Senator is under tremendous pressure to 
get the bill released. Copyright owners (people like CBS) want it passed by the Senate (and 
House) so that copyright owners can start collecting sizable new fees for everything from TV 
programs to library books. 

If the high Court has ruled that CATV/MATV systems do not now owe copyright 
payments for use of re-transmitted (by cable) programs, it is the contention of the Senator 
that we will owe copyright payments when he gets S.1361 written into law. 

On the other hand we have people like the United States Justice Department, the 
television broadcasters, and even the copyright owners themselves (in the person of Jack 
Valenti, of the motion pictures producers group) in outward agreement that small, traditional 
CATV systems should be exempt from any copyright payment. 

So we have the Senator on the side of CATV paying copyright, and almost everyone 
else on the side of non-payment liability for at least the small, traditional systems. 

Seemingly, those who don’t want the liability would somehow be able to convince the 
Senator that this payment is unnecessary. But there is a bug in the works, and that is NCTA 
(National Cable Television Association). 

Immediately after the Supreme Court ruled that we do not owe copyright fees, David 
Foster (President of NCTA) told reporter Jay Sharbutt of the Associated Press, ‘“We have 
always felt that as a matter of qualifying cable to become a first-class member of the 
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communications fraternity, we should accept this (copyright payment) responsibility (em- 
phasis ours).”’ 

Foster was reported as saying his group ‘‘still wants Congress to make cable TV 
operators pay copyright fees’’. His group, he reported, ‘‘represents 1,300 of the nation’s 
3,000 cable TV systems’’. He also stated, ‘‘This has been a difficult position for the cable 
industry tocome to. . . there are still many cable operators who don’t feel they should pay 
copyright fees.’’ 

Foster’s reason for this unusual position is, ‘‘Quite candidly, a whole lot of our 
regulatory problems, I think, will either go away or be minimized once we’ve got the 
copyright issue behind us’’. 

Qualifying cable as a first class member of the communications fraternity? What does 
this mean? Does first class mean that we will suddenly be able to bid for off-network re-run 
shows like Ponderosa? Does first class mean that we can bid on film packages now being sold 
directly to the TV broadcasters? Does first class mean we get to bid on special sporting 
events like the World Series and the Super Bowl? So that we can sell these programs direct to 
our viewers on a per-program fee (charge), thereby taking them off the over-the-air broadcast 
facilities? 

Boy, that sounds great! 

I can just see my 650 subscribers in Podunk, Oklahoma lining up at my box office to 
buy a ticket to the Super Bowl CATV telecast, after my industry outbid the networks for the 
showing and took the event off of over-the-air television. And right there next to my 650 
subscribers holding a $5.00 ticket-fee will be 2,000 rural folks of Zing County, Oklahoma 
waving something a whole lot less friendly than a $5.00 bill! 

But that is the great American free-enterprise system, find a new way to corner a buck 
even if it means 2,000 farmers in Zing County, Oklahoma suddenly lose the Super Bowl. 

This lunacy has got to come to a halt. If NCTA has 1,300 member systems and this 
industry has 3,000 operating systems, there are at least 1,700 sane people still out there. To 
these 1,700 system operators I make this appeal, on behalf of CATA: 

David Foster says our problems will either go away or be minimized ‘‘once 
we've got the copyright issue behind us’’. 

The only thing that will go away is money; money from all 3,000 systems to the already 
well-healed copyright owners. 

The only thing that will be minimized is our independence to provide a worthwhile 
television viewing service for a reasonable service charge per month. 

If the big systems now cabling the urban cities want to pay copyright for the pleasure of 
bidding on the Super Bowl, we say let them do it. 

But the smaller systems, the ‘Podunk, Oklahoma’s of this great land, need to counteract 
the image portrayed by NCTA’s Foster. Apparently the only way to discourage this is with 
political clout. The CATV industry, in years gone by, has been able to muster tremendous 
grass roots letter and telegram campaigns to prevent such idiocy. It is time to do this again. 
Every one of the 1,700 non-NCTA member systems, and everyone of your subscribers needs 
to join the battle against the insidious (proposed) viewing tax. 

If you agree, let CATA help. The perforated card found between pages 8 and 9 of this 
issue of CATJ, mailed to CATA, will bring you a package of materials that will outline how 
you can gain favorable anti-copyright publicity in your own town, and how you can spend a 
few dollars now to get your subscribers involved in a letter writing campaign, so that future 
years do not witness 5 cents from every CATV receipt dollar going into some gargantuan 
copyright fee slush fund. 

It is no wonder there is so much pressure to get this law written onto the books. Seventy 
million potential CATV homes times 5 cents per dollar (or 25 cents a month on a $5.00 
monthly fee) is $17,500,000.00 per month for copyright owners! And that buys a lot of votes. 
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CAPTIONS 


A UHF television station in Vermont (WVNY-TVY, channel 22) has filed an unusual 
petition for special relief with the FCC. The petition seeks to have all CATV systems 
carrying the channel 22 signal carry it uniformly on channel 4. The station (an ABC outlet ina 
three station market, where the other 2 networks are VHF) says that of the 15 systems now 
carrying its signal, all but 6 now carry WVNY on channel 4. Of the 6 that do not, 5 are in one 
major complex in the heart of the WVNY service area and represent a whopping 4,500 
homes. WVNY notes that CATV systems must carry VHF stations on their original 
channels when requested to do so, but that UHF stations suffer by not being able to promote 
a single ‘“‘channel number’ in their markets. The station contends that, ‘‘By requiring 
same-VHF-channel carriage, the competitive position of WVNY would improve remark- 
ably’’. 

Fort Jones TV, of Fort Jones, California is a typical small system of 4 miles of plant and 
103 subscribers. The monthly fee is $3.50 which gives the system under $362.00 per month to 
work with. The system was built in 1958 and carries four channels. The system owner, 
Ernest Smith, put the system in so his town would have TV. Smith says ‘the system is too 
small to afford a maintenance man. By the time we pay pole connections, insurance, power 
bills and maintain the equipment, on $362.00 per month there is darn little left! And now there 
is tons and tons of paperwork, and new regulations every day. Where willit all end? Probably 
not until I get fed up and pull the plug on the system.”’ 

The red-hot Copyright issue was mysteriously placed at the far end of the 1974 NCTA 
convention in Chicago, almost as if NCTA knew many of the smaller operations would have 
run out of convention time and money and gone home before the matter came up for 
forum-type discussion. That’s one way to get an issue passed without a dissenting vote; don’t 
bring it up until all of the dissenters have gone home! 

Many system operators who recently went through the March 31 deadline to conduct 
equipment measurement tests for the FCC made one test they did not have to. In the panic to 
be ‘‘legal’’, many operators made the signal to noise tests on all of their channels, apparently 
not aware that these tests are required only on signals first picked up within their Grade B (or 
A) service contours (76.605 (a) (i) and (ii). 

The pre-publication subscription mailing by CAT (the one with the Video-Quality 
Evaluation Chart on the back side) was an unmitigated success. Technicians ran 2-1 ahead of 
system owners in subscribing and many systems subscribed for both themselves and a 
technician. Several wrote to ask about group rates. If the system itself is a subscriber to 
CAT), the first Technician subscription is $7.00 and all after that are $6.00 if all technicians 
are employed by the same system. You might bring this to the attention of your system 
owner. 

The release date of UNDERSTANDING (FCC) FORM 325 has been pushed back 
until the end of April; several recent changes in the way these forms (especially applications 
for Certificates of Compliance) are processed or accepted made CATA postpone this 
release so the book(let) would be really up-to-date. 

JJ. Mueller of EMCO CATV in New Hampshire (operating 9 systems of over 50 
subscribers and 10 with fewer than 50) has enlisted the aid of his Congressman to try to get 
the FCC to accept a new format for processing Certificates of Compliance for ‘small 
systems’’ of under 1,500 potential subscribers. Mueller’s plan would allow these small 
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systems to build as soon as posible after being granted a local franchise, rather than waiting 
out the often year-long CAC process, provided the system will carry only off-the-air (i.e. 
locally received at the head end) signals. Mueller is also asking that these ‘‘small systems’’ be 
eliminated from non-duplication requirements. 

It is ‘that time of year’’ again; when summer time weather patterns bring up co-channel 
signal levels east of the Rockies and freak skip conditions affect low band channels with 
signals from stations 500 to 1,500 miles away. Systems with less than —10 dbmv antenna 
levels can expect co-channel problems to be severe for minutes to hours to days in the 
warmer months ahead. 


As soon as CATA officially announced CATJ would be published, a strange thing 
happened to CATA press relations. In the past, releases have gone out weekly or every 
other week to all of the trade magazines, including BROADCASTING, the trade-weekly of 
the broadcasters (most of whom are financially interested in CATV). After the official CATJ 
announcement, most of the trade press cut way back on publishing CATA news releases and 
one cut them out entirely. One of these had criticized CATA harshly for ‘‘not keeping the 
trade press informed of CATA activities’? when the last five releases we sent to this 
publication were never run. Apparently that editor uses narrow bandpass filters when he 
decides what news is fit to print in his publication, publishing only that which he agrees with 
and harshly criticizing CATA for not keeping him informed so that ‘‘he can do his duty”’ in 
keeping the industry informed. That editor will be disappointed to learn that his not publish- 
ing our news releases was not a major factor in our reaching a decision to publish CATJ! 


You will notice that CATJ articles have a slightly different format from other publica- 
tions you may now read. The basic text of each feature tries to cover all of the bases. 
Supplemental related-topics are then covered at the end of the article in featurette style. You 
will also notice that articles are not continued to the rear; each is complete from start to 
finish. Finally, as advertisers increase, advertisements will group in either the front, on 
covers, or mixed in with features starting with the fourth feature each issue. 

Speaking of advertisers; those who appear in the initial issues of CATJ have more than 
the usual guts (and we suspect they also have considerable interest in helping traditional 
CATV systems). Advertising in a sight-unseen publication published by a new trade associa- 
tion takes a strong backbone. Let them know you appreciate the support! 


Now the NCTA Board has elected Bruce Lovett as their new Chairman (for the coming 
year) there is speculation that any outward image of being concerned about small system 
problems will vanish from the NCTA. Lovett is known for his big is good philosophy; and he 
reportedly had much to do with the demise of NCTA staffers Bill Smith and John Paul 
Johnson, both of whom worked for the betterment of the small system operators. The small 
system department at NCTA has been trimmed to a single, hard-working gal, (a veteran of 
more than 15 years) who is under intense pressure to hold on to the few small system 
operators that NCTA still has in the fold, while Prexy Foster is bounding about the country 
being quoted as being in favor of things like Copyright payments. 


Quote of the month: From the March 4, 1974 Supreme Court Decision that ruled 
CATV/MATY systems do not owe on copyright; ‘‘By importing signals which could not 
normally be received with current technology in the community it serves, a CATV system 
does not, for copyright purposes, alter the function it performs for its subscribers, but the 
reception and rechanneling of these signals for simultaneous viewing is essentially a viewer 
function, irrespective of the distance between the broadcasting station and the ultimate 
viewer’’. Et tu, David? 
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Noise In Your Pictures? 


POWER LINES - MOTORS 
LIGHTNING & TRASH 


CATV NOISE 

The perfect CATV head end is usually 
located well out of the town to be served, 
well away from busy highways and locat- 
ed so power distribution lines are not 
within the immediate antenna fields. 

There are few perfect head end loca- 
tions. 

Usually, one or more compromises 
must be made. The system planner must 
consider land availability and price, the 
length of the trunk run, and the trunk 
cascade to the most distant reaches of the 
community. Finally, if a tower is involv- 
ed, local zoning ordinances, and FAA ap- 
proval enter into the equation. 

Consequently, most CATV head ends 
do have some noise present on some 
channels some of the time, That noise 
is the subject of our report. 

DEFINING NOISE 


CATV system noise can usually be 
traced to one of four sources. 

(1) Amplifier noise — caused by exces- 
sive noise figures in one or more signal 
amplifiers (starting at the head end and 
working through the plant); 

(2) Man made electrical noise — origin- 
ating on power lines, in electrically oper- 
ated equipment, or in combustion operat- 
ed equipment fired by electrical spark; 

(3) Atmospheric noise — created by 
electrical discharges in the atmosphere 
(ie. thunderstorms with lightning); 


(4) Out-of-band noise radiation created 
by signal processing units (on-channel 
strips and hetrodyne signal processors) 
which generate noise on adjacent channels 
in addition to processing signal(s) on the 
desired channel. 

Amplifier noise and out of band noise 
radiation from processing equipment will 
not be covered at this time. Atmospheric 
noise and man-made electrical noise will 
be our subject this month, 


ATMOSPHERIC NOISE 


The most common form of atmospher- 
ic noise we encounter is that created by 
thunderstorms (with lightning). The dis- 
charge of millions of volts of potential by 
Mother Nature creates a “spike” of radi- 
ated RF (radio frequency) energy which 
begins down in the VLF (very low fre- 
quency) range and extends up well into 
the VHF (very high frequency) region. 

Typically, such a discharge occurs 
with a very rapid rise time and its poten- 
tial subsides within a second or two of 
real time. You can “see” such an event on 
a spectrum analyzer such as the TekTron- 
ix 71.12. 

The effects of lightning can be observ- 
ed on all of the low band TV channels 
(2-6), within the FM band (88-108 MHz) 
and into the high band (channels 7-13). 
The most damaging ‘‘interference’’ is on 
low band signals however as the RF po- 
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tential at low band from lightning dis- 
charges is much greater than at high band. 
In fact, the RF potential is greatest at the 
very lowest frequencies affected; and 
scientists have ‘‘tracked’”’ thunderstorms 
in the southern hemisphere from loca- 
tions in the northern hemisphere by “tun- 
ing in” signals known as whistlers that 
these storms create in the VLF range. 

Lightning affects at our low band TV 
frequency range, on our pictures, is 4 
function of ratios; our desired (TV)sig- 
nal to the undesired RF discharge from 
the lightning. 

Lightning discharges are apparently 
modulated at a relatively low frequency 
rate; and the interference, while short 
lived, is completely degrading while it 
exists. The photos illustrate a signal with 
no lightning present and with a dis- 
charge “covering” the signal. 


ae, 


ABOVE — lightning free picture; 


BELOW -— start of lightning strike 


Because of the intensity of a typical 
lightning discharge, the typical processor 
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unit “sees” the discharge as a sudden sig- 
nal enhancement. In some _ processors, 
this causes the AGC to clamp-down on 
the processor gain, causing the real signal 
to drop way off (on the line) for the 
period the discharge is present. ‘This only 
worsens the situation for the cable viewer 
since the already lightning-noise laden sig- 
nal is further level-lowered on the CATV 
plant; causing it to drop into snow (am- 
plifier noise) plus lightning noise. 

In other processors, the lightning dis- 
charge so completely masks the syne sig- 
nals which the AGC in the processor re- 
ferences to, that the processor can no 
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longer “‘see” the syne signals at all. lack- 
ing detection of this AGC reference sig- 
nal, the processor simply sbuts off; leav- 
ing the channel blank. This keeps the 
customers from being annoyed by light- 
ning discharge noise, but, it also leaves 


ABOVE — Buildup continues; 


BELOW — and peaks heavily 


them with programming gaps. And if the 
AGC has a delayed return circuit in it, 


9 


the channel may remain blank for several 
seconds before it comes back on. 

Lightning discharges vary in intensity; 
as intercepted at your head end. J.ight- 
ning discharges themselves vary in inten- 
sity. In addition to this variation, we also 
have: 

(1) Variations in the location of the 
discharge as that relates to the receiving 
antenna “pattern” (ie. a discharge occur- 
ing off to the side of the antenna array 
will be reduced in intensity by the natur- 
al rejection of the antenna pattern); 

(2) Variations in the incoming polarity 
of the lightning discharge (ie. a discharge 
that is predominently vertically polarized 
as it arrives at the receiving antenna will 
not do nearly as much damage as one that 
is horizontally polarized like the receiving 
antenna). 

The ratio of the desired signal to the 
non-desired lightning discharge is the key 
to the degree of interference you can 
expect. 

Measurements conducted over several 
summers indicate that lightning discharges 
within 10 miles of a low band receiving 
site (ie. one with low band signals coming 
off the air on one or more low band chan- 
nels) often exceed +30 dbmv (32,000 
microvolts); and that discharges 10-30 
miles away, and within line of the receiv- 
ing antenna array pattern, often measure 
in excess of +20 dbmv (10,000 micro- 
volts). 

(The intensity of these discharges 1s 
difficult to grasp; tests indicate lightning 
discharges as far as 200 miles away often 
rise as high as -20 dbmv on 10 db gain 
receiving antennas only 100 feet in the 
air, on low band channels!) 


CURING LIGHTNING INTERFERENCE 


Unlike co-channel or even man-made- 
noise, lightning discharges do not come 
from a distinctive point-source; that is, a 
single location with a known angle of ar- 
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rival (reference the desired signal heading) 
against which you can phase antennas for 
antenna pattern shaping, and interference 
elimination. 

So common stacking techniques are 
not satisfactory. 

Analyzing the source; it can be: 

(1) in front of the antenna 

(2) behind the antenna 

(3) off to the side of the antenna. 

It can also be: 

(4) high above the horizon 

(5) right on the horizon 

(6) or, beyond the horizon. 

It can be almost anyplace around you. 
But as a matter of practicality, it is likely 
to be behind, off to the side, higher than 
or beyond the horizon from your receiv- 
ing antenna, more often than it is going 
to be on the horizon and dead in front of 
your antenna. 

So if you can so pattern — shape your 
antenna so that you eliminate (or greatly 
reduce) your antenna pattern lobes (ie, 
pick up) in all directions other than on 
the horizon and in front of your antenna, 
you will do about as much as you can ex- 
pect to do to reduce the disruption of 
lightning discharges. 

Such an antenna pattern is discussed 
in some detail later in this article. 

Not all atmospheric electrical energy 
is dissipated by lightning discharges. 
Lightning discharges are violent, sudden 
releases by mother nature. The same type 
of “weather pattern” which creates 
lightning often also creates a form of dis- 
charge known as precipitation static. 

Precipitation static usually occurs dur- 
ing a light mist or just ahead of a rain 
storm. An electrical potential (ie. differ- 
ence) existing between the earth and the 
atmosphere causes electrons (ie. energy) 
to “‘move’”’ from the antenna array to the 
atmosphere. When this happens, the an- 
tenna array acts as an electrode (ie. pic- 
ture a capacitor element) and the energy 
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stores on the antenna elements until it is 
potent enough to “jump” to the atmos- 
phere. This is sort of lightning in reverse. 

The voltage involved seldom exceeds 
50-70 volts potential, but it is “modulat- 
ed” by the random motion of the elec- 
trons and this creates a wide band type 
of noise that is most prevalent in the low- 
er VHF region (ie. below channel 2 up 
through channel 6). 

Precipitation static is most common in 
regions of the country where thunder- 
storms do wot occur. You know you have 
tt when a normally good quality low band 
signal starts to get white flects (with a 
few black flects) of noise in it, the flecks 
building stronger and stronger over a 10 
second to one minute period, and then 
suddenly disappearing entirely with the 
picture returning to normal quality Jevels. 
The disappearance of the noise occurs 
when the precipitation static makes its 
“jump” to the atmosphere and the poten- 
tial (difference) is eliminated. The noise 
will return when the potential between 
the antenna array and the atmosphere 
begins to build once again. 

The usual solution to this problem is 
to properly ground all antennas. That is, 
remove the antenna array as an electrode 
upon which precipitation static (noise- 
voltage) can store before it “jumps” into 
the atmosphere. 

CATV systems utilizing wooden tele- 
phone poles along the Pacific coast, in the 
Rockies and Smokies, as antenna sup- 
port masts, are most likely to experience 
this problem. If you cannot install a good 
copper earth driven ground to bond all 
antenna booms to ground, directly, the 
best choice is to replace the wooden poles 
with a metal tower structure that is well 
grounded through its own base (and guy 
wires). 

In short, to. avoid precipitation static, 
keep your antenna booms at ground po- 
tential! 
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MAN MADE NOISE 
SS 


Noise sources created by man are often 
the most perplexing to the CATV system 
operator. 

We are all familiar with ignition noise 
from combustion engines. Most of us are 
also familiar with noise created by elec- 
trical motors. 

In addition to these common noise 
sources, we frequently encounter noise 
that originates in the power distribution 
lines, or worse yet, originates in some ap- 
pliance or piece of machinery, and is car- 
ried for a mile or two by the power dis- 
tribution lines; radiating into the air all 
the way along its ‘transmission path,” 

Add to these common or frequent 
problems those created by the farmer 
across the road with his electric fence 
(any version of which has the potential 
to be a real problem), or the neon sign on 
the motel a mile away and you have a 
seemingly endless variety of forces work- 
ing against your desire to deliver inter- 
ference free pictures to your subscribers. 

Before you can move on to either fix 
or repair any noise problem, you must 
locate the source. Keep in mind that 
while any electrically operated apparatus 
can be a noise source, the apparatus 
itself does not have to be a point-radia- 
tion-source, That is, the malfunctioning 
device that is creating the noise may not 
be the (only) radiator of the noise gener- 
ated. 


To put it another way, if a malfunc- 
tioning electrically operated deep fryer 
can (and will often) radiate not only from 
the fryer itself, but it will also radiate 
from the power lines that feed that rest- 
aurant back as far along the power lines 
as the lines are isolated from the remain- 
der of the power distribution system by a 
step-down transformer or isolation trans- 
former. 
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If the restaurant is on its own secon- 
dary feed (for power), the wiring within 
the building is all of the “antenna”? which 
the fryer has; and its interference range 
will be limited by the “gain” of its 
antenna. 

Radiated noise tends to be broad band 
in nature; that is, like lightning discharg- 
es, noise created by a malfunctioning (or 
improperly installed, or improperly de- 
signed) electrical apparatus (including the 
power line as a noise source itself) tends 
to start low in frequency (VIF range). 
And, like lightning discharges, the higher 
frequencies (ie. into VIII) are usually 
only evident close to the actual source, 

To put it another way, noise created 
by virtually any source travels further (ie, 
propagates over greater distances) at the 
low frequency end of the scale than at the 
high frequency end, 

This is a very useful trait because this 
allows us to devise a relatively simple 
“handle” on solving the source-location 
problem. 

Table 1 illustrates a real life noise 
tracking experience. 


The noise from this source (a loose 
down guy on a power pole that allowed 
electrical energy to discharge intermit- 
tently to ground) could be heard over a 
several mile area on an AM automobile 
car radio. (By tuning the car radio to a 
locally clear AM frequency, the burrupp/ 
burrupp noise could be clearly heard.) 
Unfortunately, at this low frequency, sev- 
eral other noise sources could also be 
heard and the mixture of two or more 
sources, as propagated by the power lines, 
left the noise-searcher with the distinct 
impression he was chasing an “every- 
where’s source’”’. 

By placing a shortwave receiver in the 
car (a Heathkit model GR-78 battery op- 
erated receiver that tunes 190 kIIz to 30 
Mllz is an excellent receiver for this pur- 
pose) on the front seat, and installing a 
temporary 100-140 inch steel whip an- 
tenna to the vehicle on insulated clamps, 
the noise-searcher can start off on the low 
frequency end of the radio spectrum and 
drive out the suspected area searching for 
noise. As the noise is heard in the AM 
broadcast band, move to a clear (ie. non 


RELATIVE SIGNAL LEVEL 
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TABLE ONE: 


CATJ for 


signal occupied) spot in the 4,0 MHz re- 
gion. If the noise is heard there, move im- 
mediately to a clear spot in the 15.0 MHz 
region. 

As you get closer and closer to the 
noise source, you will be able to hear the 
noise on higher and higher frequencies. 

By the time you get to the 15.0 MIIz 
region, you are getting within a mile (per- 
haps just a few blocks) of the source it- 
self. The signal level meter (commonly 


39) 


called an ‘‘S” meter) on the battery oper- 
ated shortwave receiver becomes a useful 
tool at this point because it indicates the 
relative level of the noise as you drive 
along. 

However, the “S’’ meter can also mis- 
lead you as Table J indicates. Noise sour- 
ces propagated along power distribution 
lines tend to go into and out of “phase” 
as you drive along the line. This results in 
a wide variation in the indicated level 
even within a distance of a hundred feet 
or less, falsely suggesting that you have 
passed the “location” of the source. 

To solve this “phase” problem, the 
noise-searcher must constantly move 
higher and higher in frequency with a 
noise-seeking receiver as he moves closer 
and closer to the source itself. 

Seemingly, once you have moved be- 
yond the 30 MIfz upper limit of the bat- 
tery operated receiver, you could switch 
to a battery operated FSM and a dipoleor 
whip antenna. After-all, an FSM has a 
built in meter and this is useful to indi- 
cate noise level. 

Unfortunately, while you can press an 
FSM into service in a pinch, it will usual- 
ly not have adequate sensitivity to handle 
the relatively low (noise) signal levels 
present. 

A better technique is to employ a 
small hand held portable FM _ receiver 
(covering 88-108 MIIiz). The device that 
is shown in diagram 1 is a simple signal 
level meter which plugs into the earphone 


(Continued on Page 14) 
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NOISE METER m FM 
Se eee, 


The simple noise (audio level) indi- 
cating meter shown here can be con- 
structed in a mini-box and plugged into 
the earphone jack on a portable FM re- 
ceiver. The 0-500 micro-amp meter with 
a detector diode (1N914) alone, with- 
out an RC circuit (R1, C1), will react 
wildly to individual audio spikes from 
the noise source. R1, C1 were chosen to 
dampen this reaction so the meter move- 
ment slowed down. 

With the particular receiver/meter 
you may employ, you may have to ex- 
periment with the RC values to arrive 
at a proper dampened value to keep the 
meter slow enough to not react to small 
variations. 

Another potential problem is a re- 
ceiver with an AGC system that will not 
allow noise input up variations to trans- 
late into increased meter readings, in 
which case disable the receiver audio 
AGC, 


1N914 
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jack on portable FM receiver. The FM re- 
ceivers commonly available in this con- 
figuration have sensitivities on the order 
of % microvolt for (normal) 10 db quiet- 
ing. This puts it 10-20 db ahead of most 
FSM’s for low end sensitivity. 

When you reach a point in your noise 
search where you can detect noise at (or 
in) the FM broadcast band, you are (as 
Table 1 suggests) within 500-1000 feet of 
the culprit source. 

At this point you may have some dif- 
ficulty zeroing-in on the actual device 
causing the noise. This is because power 
(and telephone) down guys, service drops 
and even nearby cable lines can and do 
re-radiate the noise source. And because 
you are doing your “leg work” under- 
neath the power lines, with telephone and 
cable between you and the power lines, 
considerable “phase” and re-radiation can 
be expected. And all of these sources 
tend to “mask” the true point source of 
the radiation. 

Once the source is pinpointed, you 
have of course the problem of correcting 
it. The law is on your side, as is indicated 
here. Machinery or power lines that radi- 
ate noise are in violation of FCC Rules 
and must be corrected when brought to 
the attention of the owner. 

You will usually find the power utility 
to be helpful; but overworked and under- 
staffed, ‘This is especially true of the 
“staff?? which the utility may maintain to 
locate noise sources. If you merely turn in 
a complaint that they have “noise” some- 
place along Oak Street, you are in effect 
saying “‘send out your noise locating ex- 
pert to find the noise”. 

If, on the other hand, you turn ina 
complaint that says “pole number G-456- 
A is radiating noise” the power utility can 
by-pass their overworked noise locator 
man (or crew) and schedule a line crew 
to come out and repair the problem. ‘This 
will save you many weeks of waiting and 
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get you much faster results. 

Once the crew is scheduled on the lo- 
cation to fix the problem, you should al- 
so be there with your noise locating 
equipment. A line man on a pole, moving 
wires and hardware around while you 
monitor on the ground can be directed 
by you as to what piece of hardware, 
ground bond, etc. is at fault. As he moves 
things around, you will see results on 
your noise-indicating receiver set up. And 
if by some chance you guessed the wrong 
pole, while you have the lineman on the 
spot you can usually get him to check 
poles on both sides for problems as well. 
In effect, you have a margin for error if 
you handle it like this. 

While the power company knows the 
FCC rules and knows they must cooper- 
ate to fix a problem that you may have 
(or risk having a nasty tangle with the 
FCC and your spreading the word around 
town that they are at fault for the blem- 
ishes in channel 3), the restaurant with 
the defective fry cooker or the motel with 
the poorly installed neon sign may be 
something else, 

Although the “law” is on your side, it 
is not something that can be handled by 
local law. If you cannot get the problem 
repaired in a friendly fashion with the 
owner of the equipment, your only re- 
course is (1) the weight of public opin- 
ion, and/or, (2). filing a formal complaint 
with the nearest FCC regional office. 

Public opinion usually involves finding 
someone in town who has more influence 
with the owner of the defective fry cook- 
er than you do, perhaps a banker, or city 
councilman, 

If that fails, you are down to filing a 
letter with the FCC; detailing what you 
have done to locate the noise source, and 
to encourage the owner of the defective 
piece of equipment to voluntarily correct 
the fault. At the same time, you must ex- 
plain how this defective unit is causing 
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harm to your system and service, pointing 
out that you are operating under the rules 
and regulations of the Commission, but 
that you cannot deliver the quality of pic- 


tures required by Part 76 as long as this 
uncontrolled interference source contin- 
ues to operate. 

(Continued on Page 16) 


REMEDIAL NOISE ELIMINATION STEPS — SOME SOURCES 
RS UN RS NTI 


Keep in mind that the local electrical company can be held accountable only for 
noise which their system creates, and that noise created by their service customers must 
be handled between you (the offendee) and the customer (offendor) of the electric ser- 


vice. 


One of the most effective known noise eliminators is a capacitor, as large (in capaci- 
tance) as possible, placed as close to the noise source as possible. NOTE: In the case of 
portable appliances, the capacitance possible is limited by UL codes which state that the 
maximum current to ground through the capacitor may not exceed 0.3 mA to prevent 


electrical shock to the user. 


General procedures follow: 


Thermostatic Devices 


Neon Signs 


Oil Burners/Ignition Type 
Industrial Equipment 


Commutator Type Motors 


Belt Static 


RF Heating (including 
diathermy, induction, 
diaelectric) 
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Filter as close to make/break contacts as 
possible. 

Insulate thoroughly from metallic surfaces; 
replace defective neon tubes; bond together 
any isolated (floating) metallic material in 
the field of the sign. 

Install heavy duty supressor-type spark plugs 
and capacitive-type line filter at unit AC 
connection. Bond motor, burner unit and 
furnace to an effective earth ground. 

Turn down (resurface) commutator, reseat 
brushes, filter at motor and ground case to 
belt to reduce static discharge. 


Bond machines together and directly to 
ground. Apply graphite type belt dressing to 
belt to reduce static discharge. 


Determine operating frequency and harmon- 
ics (often centered near 27 MHz which 
makes dandy 54 MHEIz (2x) and 81 MHz (3x) 
harmonics), Unit should be well shielded 
and grounded to good earth ground. To cut 
down interference, reduce drive to final (out- 
put) amplifier and install traps or filters to 
cut out harmonics. 


15 


This should always be done with a 
copy of the letter to the owner of the de- 
fective unit; so that he knows what it is 
you have reported and he in turn knows 
what to expect from the FCC. 

Commission field offices are swamped, 
but eventually they will respond to you 
and to the owner of the defective unit 


the matter by mail; but barring that, they 
will eventually send an engineer out to in- 
spect the problem. 

Several months (perhaps a year) will 
lapse from start to finish if this is the way 
the problem goes; so don’t expect 
miracles or overnight service. Again, the 
best procedure to follow is to work it out 


directly. The FCC will attempt to handle locally, if at all possible, 


CATV RECEIVING ANTENNA ARRAYS VS. NOISE SOURCES 
Designing an antenna array which will provide the greatest degree of protection 


against lightning noise demands that the antenna array have (1) highest possible front to 
back ratio, (2) highest possible front to side ratio, and, (3) lowest possible front angle-of- 
radiation. This is not unlike the type of pattern which you require for minimum co-chan- 
nel or minimum pick up from discrete noise sources that you cannot control, such as 
highway traffic. 

Any type of yagi antenna array makes a poor choice for this situation since a yagi 
not only has a number of side and rear lobes in the horizontal plane, but it also has a num- 
ber of minor up and down lobes in the vertical plane, some of which are extremely re- 
sponsive to signals that come to the antenna at elevated angles of 3, 5, or 10 degrees above 
the horizon (which lightning within 50 miles definitely does). 

Many systems with -10 dbmv to 0 dbmv inputs from their present antennas (ie. a 
single yagi or log) on low band channels could measurably improve their rejection of 
lightning discharged RF by changing out to a log antenna array. A log antenna does not 
exhibit the many minor vertical plane lobes of a yagi, and as a consequence it will reject 
these high-angle-arriving signals better than a yagi. An array consisting of four logs, spaced 
two wave length wide by one wave length high (ie. a box array of four logs) will not only 
improve the signal to noise (including lightning) ratio, but will reject lightning caused 
noise from any storms except those directly in front of the array on the antenna heading. 


——— 100"-140" 

Whip. 

190 KHZ-30 MHZ NO 
ISE Screw-in Base Insulated 

From Vehicle. 


LOCATOR PACKAGE 


RECEIVER 


METER 
Aas RG-58/u 


To Receiver. 


The equipment suggested consists of the following: A battery operated receiver that 
covers the range 540 kHz to at least 30 MIIz; a whip antenna (steel Citizens Band 102” 
whip is adequate) mounted on an insulated base so it floats above the vehicle body ground 
shell; a short length of RG-58/U (50 ohm coaxial cable) connecting the whip to the bat- 
tery operated receiver. By isolating the antenna and the receiver from the vehicle, ve- 
hicular (ignition) noise is minimized. If ignition noise (pulses) from your vehicle can be 
heard, switch vehicles or take steps to cure the noise originating in your vehicle. See text 
for information on test procedures. 
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NOISE PATHS 


There are three common noise paths to 
your receiver from the noise source. 

Conduction takes local noise from a 
source to your receiving equipment through 
the service wiring in the facility and into the 
power supply of your equipment through 
the 110 VAC connection, At VHF ranges, 
this mode of noise transmission usually 
comes only from sources very close to the 
receiver, 

Induction paths follow the power lines, 
metal fences (ie. barb wire), telephone com- 
pany strand and other “‘inducible’’ materials. 
Noise sources at VHF usually follow induc- 
tion paths for only short distances before 
they either attenuate below interference lev- 
els or convert into radiation paths. 

Radiation paths are the most common 
problem paths at VHF. The source couples 
into a radiator (ie. an antenna) which in turn 
allows the source to radiate through the air. 

SPARK DISCHARGE 
Interference categories break down into 


a trio. 
Spark discharge sources are common 


household appliances and thermostatically 
controlled devices. Brush type motors found 
in portable mixers, electric shavers, vacuum 
cleaners and small shop motors are trouble- 
some spark discharge devices. These devices 
tend to have potent near-field interference 
potential but because of the small motor 


sizes, seldom radiate more than a few hun- 
dred yards. 


Thermostats located on heating pads, 
aquarium heaters, water heaters and chick- 
en brooders have a slow-break contact type 
of construction. When these contacts break, 
an arc occurs which produces a spark dis- 
charge. Items such as brooders, electrical 
fences and carbon filament light bulbs (still 
found in rural areas) can affect a large area 
with interference because of the large radiat- 
ing “‘antenna area’ often connected to 
them. 

The typical sounds associated with the 
spark discharge are a frying or grinding 
sound, popping or buzzing. The thermatic 
devices have a characteristic sound that goes 
bzzt-bzzt-bzzt; on for several seconds and 
off for several seconds, 

The flourescent light has a characteristic 
120 cycle per second roar about it; and they 
very seldom cause problems above 15 MIIz. 

A roaring, frying noise that comes on 
and stays on for some period of time, or, 
goes on and off randomly, is a characteristic 
of a defective power line (ground). In rare 
situations, it may come on and go off at 
certain times; if it does, check the time loc- 
al street lights come on and off as the source 
may be a power line feeding a street light. 


There are many devices capable of RF 
radiation, Heliare welders, induction solder- 
ing machines, TV receivers, TV mast mount- 
ed pre-amps and diathermy machines are 
among the more common sources. 

The sounds associated with this kind of 


interference are whining, buzzing, whistling 
or warbling. The picture usually has an RF 
beat appearance to it. 


Spark discharge devices often create ‘‘bands of in- 
terference’’ made up of predominently black 


streaks RF radiation from defective mast pre- amplifier 
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In small communities, an old mast 
mounted pre-amplifier left plugged in and 
forgotten will often partially fail; particular- 
ly when one half of the twin lead on the in- 
put fails. In this ‘‘unloaded” condition it 
will oscillate, causing an RF beat in one or 
more channels. 

Diathermy, heliare welders, induction 
soldering machines, and TV receivers that 
radiate RF interference usually require bet- 
ter shielding. 


ELECTROSTATIC DISCHARGE 


This type of interference source often 
has no connection (directly) to electrical 
circuits. Guy wires rubbing together, dissim- 
ilar metal down spouts and gutters moving 
against one another in the wind, roof top 
weather vanes, or loose ground bonding 
straps on totally “cold” strand lines are 


common causes, 


Fleck-specks usually suggest electro-static dis- 


charge from a non-motor source. 


EFFECT OF RF (FREQUENCY) 


ON NOISE SOURCE LOCATIONS 


Lower frequency noise compon- 
ents tend to propagate through and 
around power line transformers. In the 
AM broadcast band, noise heard may 
actually peak higher in intensity at 
some point other than the noise 
source, than at the source itself. This 
is also true through the lower half of 
the HF (high frequency) region up to 
approximately 15-30 MHz, where the 
region begins to become more local- 
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PLUG INTO 

EARPHONE 

JACK. 
ized. By using lower frequencies to 
spot the ‘“‘area’” where the noise is 
Jocated, higher and higher frequencies 
are utilized to pin the source down to 
a specific area, Final determination is 
made by using the FM broadcast band 
as a location-frequency-range. 


LIGHTNING AT HIGHBAND/UHF 


Within 0-10 miles of a lightning dis- 
charge, the noise impulses from the dis- 
charge can disrupt even high band VHF 
and UHF signals. 

Lightning impulses at high band (and 
UHE) are markedly lower in level than 
at low band VHF. A lightning discharge 
that totally disrupts a 500 microvolt low 
band signal will usually only cause mod- 
erate “flashing” on a high band 500 
microvolt signal and picture jitter on a 
500 microvolt channel 14 signal. 

However, a high band VHF pre 
amplifier with a wide open front end, or 
a UHF broad band pre-amplifier, when 
presented with a broad band noise 
source “spike” such as a lightning dis- 
charge, will often momentarily over- 
load from the lightning induced RF pre- 
sent, causing the amplifying devices in 
the pre-amplifier to saturate and “shut 
down” (or cross modulate) for a brief 
instant. 
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Measurements 


RFI - RADIO 


FREQUENCY 


INTERFERENCE 


One of the more frequently encountered 
type of head end interference originates 
from an REF (radio frequency) source. 

RF sources have one thing in common, 
they beat with the desired carriers we are 
trying to receive and process for our system 
producing various interference patterns in 
our pictures (or to our sound channels). 

RV sources proliferate in heavily subur- 
ban areas and one of the problems encount- 
ered by systems built in these areas is entry 
into the system of undesirable carriers. Both 
the head end and the plant itself are suscepti- 
ble to RE entry. We will confine our discus- 
sion at this time to the head end. 


Sources 

A complete list of potential RF interfer- 
ence sources would fill this article avd issue 
of CATJ. However, learning to recognize the 
various categories will give the interference 
source seeker a handle on tracking it down. 

RF sources can be broken down into two 
broad categories, those that originate with a 
licensed (erystal controlled usually) transmit- 
ter source, and those which originate at un- 
licensed (usually low power) transmitter 
sources, 

All licensed transmitters have a set of 
technical standards to which they must ad- 
here. These standards specify the amount of 
harmonic output content which a transmit- 
ter may have and still remain “‘legal”. Gen- 
erally, the FCC sets the amount of harmonic 
radiation from a licensed transmitter at a 
low enough (power output) level so that this 
harmonic energy, if radiated into the air, 
will not interfere with reception in other 
(radio or television) services. 


A licensed (by the FCC or DOT) trans- 
mitter, if it is radiating excessive harmonic 
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output, is the easiest problem to deal with 
because you have the persuasive powers of 
the licensing authority on your side in get- 
ting the problem corrected. 

An unlicensed transmitter source falls into 
one of two categories, those which the FCC 
allows to operate without a license at very 
low power input levels (usually less than 100 
milliwatts), and those which operate with- 
out such authority. The owners of the form- 
er are perfectly aware that they own and 
operate a transmitting device. The owners of 
the latter may not even be aware that they 
are Operating a transmitter. 


Frequency Correlation 

No transmitters are authorized to operate 
directly in the VIIF television bands in the 
United States or Canada unless they are 
licensed in the television broadcast service 
(*). UMP channels 14-20 are shared by 
some two-way radio services in the largest 
ten markets of the United States; elsewhere 
this range is reserved for the television 
broadcast service up through channel 70. 
Above channel 70, the spectrum is again 
“shared” with two-way radio services. 

Thus, for the most part, the only signals 
(ie. carriers) which should appear inside of 
these spectrums (2-13 and 21-70) are those 
broadcasted directly by television transmit- 
ters licensed by either the FCC or the DOT. 

Knowing this makes the signal source 
seeker’s job a tad easier since we are chasing 
the guys in the black hats; ie. anyone other 
SE ee ee 
(*In close proximity to some military bases, 
shared use of the VHF spectrum occurs with 
military forces acting out maneuvers and 
using communication equipment operating 
for short periods of time.) 
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than broadcast which we find inside of the 
spectrums. 

Very few transmitters actually go berserk 
and begin to transmit directly in our sacred 
television allocation spectrums on their own. 
They end up transmitting there because of 
either some technical malfunction or because 
some totally unqualified operator has gotten 
his hands on the controls. Both situations 
can be corrected, if you can locate the of- 
fending transmitter! 

Ic is a little bit like playing cops and 
robbers and you are the detective. 

You can usually develop two important 
“clues” to the culprit, the (approximate) 
frequency of the interfering carrier, and the 
direction from which it is coming. 

The frequency is the most important 
clue of all, as we shall see. The direction will 
get you started in the right heading once you 
have an idea of what it is you are looking for. 


Basic Review of Transmitters 

To generate a carrier, a transmitter of 
modern design employs an oscillator to 
1 “signal. Most transmit- 
ters we will be running into are locked ona 
single frequency by a crystal controlJed 
oscillator. ‘he crystal is a finely honed 


create the origina 


piece of quartz which, when shaped just the 
right way and subjected to just the right me- 
chanical stresses, will “generate” an RE car- 
rier on a more or less specific frequency 
when placed in an oscillator circuit, 

The oscillator circuit usually operates at a 
lower frequency than the transmission (ie. 
broadcast) frequency of the transmitter. 
For example, a 55.250 MHz channel 2 visual 
carrier can be actually generated at a relative- 
low frequency of 9.208333 MHz. Circuit de- 
signers want to generate the initial frequency 
as low as possible to insure that the stability 
of the frequency of the generated wave is as 
constant as possible. 

Therefore a 9.208333 MHz oscillator is 
carefully stabilized in a controlled environ- 
ment (ie. temperature stable), and then it is 
multiplied up to the 55.250 Ml1z channel 2 
visual carrier frequency. 
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How? By frequency multiplier circuits in 
the transmitter. 

A frequency multiplier circuit has an in- 
put and an output, just like a CATV ampli- 
fier. Only it is purposely designed so that 
the input operates on one frequency (9.20- 
8333 MHz) while the output is tuned (with 
a tuned circuit — to twice the input fre- 
quency, or 18.41666 MHz. The circuit ac- 
tually doubles the input frequency. 

Now, if we follow the doubler stage with 
a second stage that also multiplies, one that 
has an input tuned to 18.41666 MHz and an 
output tuned to three times the input fre- 
quency, our 18.41666 signal suddenly mul- 
tiphes by 3 and becomes 55.24998 Mllz (or 
55.250 for rounding off). 

All of this multiplying business is possible 
because virtually any amplifier stage (or 
circuit) has the inherent ability to produce 
output at not only the input frequency (ies) 
but also at harmonic output frequencies. In 
frequency multiplicr stages, the design en- 
gineer takes of this inherent 
characteristic by purposely tuning the out- 
put circuit toa multiplied frequency. 

So what about the big power amplifier 


advantage 


stage in our example channel 2 transmitter? 
If virtually avy amplifier can generate har- 
monics, how about 2x 55.250 or 110.500 
MIIz? Won't there be a signal coming out of 
the channel 2 transmitter at that frequency 
also as well as, 3x frequency, or 165.750 
Mlilz and 4x frequency, or 221.000 Mllz? 

Yes, in fact there is harmonic energy 
coming from the 55.250 MIIz transmitter, 
and that is where the FCC technical stan- 
dards for the television broadcasters comes 
into play. The FCC says that avy energy 
radiated by the licensed television transmit- 
ter must be radiated at a level at Jeast 60 db 


below the authorized output on 55.250 
Miiz. 
The television broadcast transmitter 


transmitters solve this 
one by installing a device known as a har- 


people who design 
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monic filter right at the output of the trans- 
mitter to catch and trap that non-55.250 
MHz energy at the transmitter before it gets 
to the antenna. Then the antenna which is 
designed to be an effective radiator (ie. 
resonant) at channel 2 (55.250-59.750 MHz) 
is not very effective as a radiator at 110.500 
or 165.750 MHz, ete. 

The same principal applies to virtually 
every transmitter licensed by the FCC. The 
amount of harmonic signal(s) which the 
transmitter may radiate is specified by the 
VCC in the applicable sections of the Rules 
and Regulations. 

If this is true, how can a transmitter inter- 
fere with a CATV off-theair receiving sys- 
tem? 

Well, we assume for the purposes of this 
discussion that the CATV receiving system is 
not only of adequate design, but also of 
modern design. ‘he premise here is that the 


WHERE TRANSMITTERS RADIATE 


CATY system is doing everything it can do, 
but that the interference still exists. 

So what can happen at a transmitter to 
cause receiving system problems? And, how 
will an understanding of what might happen 
assist you in curing the problem? 

Remember that a signal that appears in- 
side of our sacred television broadcast spec- 
trum is not supposed to be there, and that 
we are going to have to track it down, for 
source, before we can take steps to have it 
removed. 

To track it down for source, we are going 
to have to backtrack through a simple 
mathematical deduction to help us pin down 
where the signal might be created. Once we 
have done this, our possible sources for the 
transmitter are narrowed down quickly, or 
so it would seem. 

The most valuable tool you can utilize 
is a high resolution spectrum analyzer, and 


Transmitters have the capacity to radiate energy at several points; including the output 
coax connector (to the antenna). In most good transmitter designs, all oscillator/multiplier 
stages are shielded against direct radiation (from the stage itself), and against radiation back 
through transmitter power supply wiring. However, units in the field for some period of time 
may no longer be adequately shielded or they may have alignment problems or even have 
their harmonic filters removed or bypassed. This chart identifies the points to check out. 
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you probably don’t own one, or have access 
to one. 

The spectrum analyzer is a simple several 
thousand dollar tool that allows you to 
visually display any signals which might be 
present in its adjusted bandwidth display. 
With one on your bench you can quickly 
spot the almost exact location, or frequency, 
of an interfering carrier, within the spectrum 
space normally occupied by only a licensed 
television broadcast transmitter. More about 
this function later. 

The exact frequency, or the best infor- 
mation you can gather about the approxi- 
mate frequency, is our starting point in trac- 
ing down an offending signal. 

If we accept the fact that our interference 
is coming from a licensed transmitter, then 
we also accept the fact that the licensed 
transmitter is operating either on a specific 
licensed frequency, or, in the case of a citi- 
zens band or amateur radio station, within a 
licensed band of frequencies. 

So if we can deduce the frequency of our 
interference, we can divide (or multiply) it 
around until we end up with one (or several) 
possible transmitter frequency which should 
suggest to us some specific transmitter as the 
culprit. 


A few examples follow: 

(1) We have a carrier causing a beat on 
channel 2 off the air. After some searching, 
we find a carrier on 54.470 (.780 MIlz below 
channel 2) on our channel 2 downlead going 
into the channel 2 processor equipment. 
When it goes away, so does the beat in our 
picture. What is it? 

Half of 54.470 is 27.235 Mllz, a fre- 
quency authorized for the Class D Citizens 
Radio Service. On inspection we find a suspi- 
cious looking antenna on a house one-third 
mile’away and out in front of our channel 2 
antenna. A visit to the house reveals a CB 
operator lives there. And he admits transmit- 
ting on 27.235 Mllz. How could this happen? 
Is the CB’er legal? 
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His transmitter was a five watt input 
power limit according to FCC rules. But, he 
has taken it upon himself to “modify” the 
transmitter by taking out a “funny little 
tuned circuit in the output circuit” because 
some other CB’er told him that circuit was 
robbing him of transmitter output power. 


What was that funny little tuned circuit in 
the output? 


It was the manufacture-installed barmon- 
ic filter, 
any illegal radiation at 2x his operating fre- 


the one that originally tuned out 


quency! 

End of the example? No, not quite. Be- 
cause not only is 2x 27.235 MIlz equal to 
54.470 MIlz (our channel 2 problem), but 
3x 27.235 MIiz is 81.705 MHz, which falls 
only 0.045 MIlz away from the channel 5 
aural carrier frequency of 81.750 MIIz. While 
you have been experiencing beat (herring- 
bone) pattern on channel 2 picture, you have 
also been experiencing fade out or drop out 
on channel 5 sound, which is exactly what 
would happen if your channel 5 processor 
suddenly had a strange carrier show up just 
0.045 MIlz away from the desired channel 5 
audio carrier. That 0.045 MHz away carrier 


6“ 


was strong cnough to “capture” the aural 
carricr AGC on your processor. Bingo - two 
problems solved at once! 

Another example: 

(2) You have been using channel 8 from 
a 90 mile distant station for years. ‘Then one 
day a beat or herringbone shows up in the 
picture. You try changing out the pre-amp. 
No dice. You try trapping around but the 
only time the beat goes away is when you 
have the trap tuned to channel 8 visual car- 
rier; or perhaps just a shade higher in fre- 
quency. What is it? 

You didn’t pay much attention to the 
news item, but the local Junior College re- 
cently put a new educational FM transmitter 
on the air. No big deal, just a couple of hun- 
dred watts ERP from a little 100 foot stick 
more than a mile away. But, they are oper- 
ating on 91.1 Mllz and 2x 91.1 MIlz is 
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182.200 MHz, which falls right square into 
channel 8. 

Now the FCC rules say that their second 
harmonic radiation must be at least 80 db 
below their couple of hundred watts on 91.1 
MHz. So you “borrow” a spectrum analyzer 
from the friendly TekTronix salesman and 
plug in your search antenna (an allband job). 
You tune up their 91.100 Mllz signal and 
adjust it for full scale. Then the 182.200 
MHz signal is found .. . and guess what? It is 
only 45 db below their 91.100 MHz signal! 
Not a sufficiently accurate measurement to 
justify citing them for a FCC violation, but 
all of the ammunition you need to march 
down to the local JC and have a “talk” with 
the professor responsible for running the 
transmitter (in hopes of getting it fixed). 

These are ‘“‘simple” problems. Not for the 
guy with the problem, but to figure out the 
cause. 

However, they are not all this easy. So far 
we have looked at harmonics, or 2x, 3x, 4x 
etc. multiples of the transmission frequency, 
and given adequate data as to the approxi- 
mate frequency of the interfering carrier, 
most anyone can divide by 2, 3 etc. to see 
what happens. 

Recall that in our example channel 2 
transmitter 9.208333 MIIz was the oscillator 
frequency, and that the transmitter designer 
multiplied first by 2, and then by 3 to ar- 
rive at 55,250 MIIz. The process is similar 
for most transmitters. Not all multiply by 2 
and then by 3, but all start low and go up. 
Multiplications are usually done in 2’s and 
3’s (2x, then 3x, or, 3x and then 2x) or some 
combination such as that. At transmitter 
stages 1/2 or 1/3rd of the final transmitter 
frequency several watts of power are often 
developed by the multiplier stages. 

As an example, let’s take a look at a com- 
mon piece of aircraft electronics equipment 
that ends up transmitting around 400 MHz. 
The power output of the 400 MHz trans- 
mitter is on the order of 200 watts. The 
transmitter multiplier chain, to develop 200 
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watts at 400 MHz, also develops nearly 30 
watts at 200 MHz (1/2 frequency). Now this 
is supposed to be bottled up inside of the 
well shielded transmitter case, but if in the 
course of routine maintenance a technician 
forgets to place a metal cover back on the 
200-400 MIIz double circuit, or the metal 
shielded lid is placed back on the transmitter 
housing improperly, the transmitter doubler 
operating at 200 MHz with 30 watts of 200 
MHz RF power can easily radiate sufficient 
signal to cause interference at 200 MHz sev- 
eral miles away. In this case it may be neces- 
sary to divide an output frequency of a trans- 
mitter source for the interference you are ex- 
periencing. 

Then there is a problem that is fairly com- 
mon in the FM broadcast service, especially 
with older (1950-1960 vintage) transmitters. 
To develop 5-10 kilowatts of transmitter 
power at 88-108 MIlIz, many of the FM 
transmitters of that era use two tubes in the 
final output amplifier. To maintain stability 
of the final (power) amplifier, the tubes are 
neutralized, a term that describes the man- 
ner in which the tube(s) are maintained in a 
stable operating condition. The neutralizing 
adjustment gets out of whack quite on its 
own as tubes age, and as these older KM 
broadcast transmitters pass from hand to 
hand (station to station), it often happens 
that the transmitter goes into service in the 
hands of an engineer who is not aware of the 
tricky neutralization adjustment require- 
ments. (This can happen with brand new 
FM band transmitters just as easily, although 
because it is a maintenance thing, it usually 
shows up in older units first.) 

When this occurs, the FM transmitter am- 
plifies not only its intended output fre- 
quency, but the final power amplifier also 
generates (or creates) relatively high output: 
signals several MHz away from the main car- 
rier. A recent case of a 91:7 MHz 100 kW 
educational FM station experiencing this 
problem produced strong signals within 0-15 
miles of the transmitter every 1.6 MHz above 
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and below the 91.7 MHz carrier frequency. 
One of these landed on 88.5 MHz and an- 
other on 86.9 MHz, bracketing channel 6 
aural at 87.75 Mliz. The CATV system in 
the town had degraded audio, and weak 
multiple herringbone beat patterns on the 
channel 6 picture because of these spurious 


signals occuring on 88.5, 86.9, 85.3, 83.7 
and 82.1 MHz. The educational FM broad- 
caster was quick to solve the problem once 
it was brought to bis attention, but the 
CATV system lived with the problem for 
several days before they figured out what 
was happening. 

This can happen with avy transmitter, but 
high power transmitters are most apt to 
have this occur; and a high power transmit- 
ter in the hands of relatively inexperienced 
personnel is especially suspect. 

Not all interference sources can be traced 
to the TV spectrum itself. In situations 
where the CATV system is utilizing hetro- 
dyning signal processors, the IF region be- 
tween 39 and 45 Mflz can also be a source of 
trouble. 

Recall] that in a hetrodyne signal proces- 
sor, the input channel (call it 2) is mixed 
from one channel to the IF range where the 
signal is processed. Then the processed sig- 
nal is mixed back up to a TV channel (call it 
2 again). 

While the TV signal is down inside of the 
hetrodyne processor, in the IF (intermediate 
frequency) range, a signal can get into the 
system operating on its proper output fre- 
quency (between 39 and 45 Mliz) and do 
direct interference to the TV signal while it 
is being processed. 

The 39-45 Mllz region is primarily occu- 
pied by private and public safety two-way 
radio transmitters, most of which have short 
on-duty cycles. These transmitters come on 
for a short period of time, transmit a mes- 
sage, and then go off. 

The most powerful transmitter systems in 
this range are usually those operated by 
state police systems. State police systems 

(Continued on Page 27) 
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HOW HETRODYNE WORKS 
EN 


Hetrodyne receiving systems began in 
the 1930’s. Virtually all receivers in use 
today (AM, FM TV) are designed 
around the hetrodyne principal. 

In engineering language, the incoming 
signal (say channel 2) is *‘hetrodyned”’ to 
a new frequency (intermediate fre- 
quency, abbreviated IF) where it is am- 
plified, filtered, AGC’d, and then re- 
hetrodyned back to an outgoing fre- 
quency (say channel 2). 


Y 
INCOMING 
SIGNAL 


OSCILLATOR 


In the process of being processed, a 
TV channel (say 2) has two opportunities 
to pick up interfering carriers in a het- 
rodyne system; once at its incoming 
channel (say 2), and once at its IF (39-45 
MHz roughly). And, if the outgoing fre- 
quency (say 7) is different than the incom- 
ing frequency, then it now has a third 
opportunity to pick up interference from 
other nondesired carriers. 

The diagram illustrates in block fashion 
how this occurs. 
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often seek the same type of hill or mountain 
top sites as CATV receiving systems, so 
common sites for CATV head ends are to be 
avoided. 

Determining if a transmitter is getting in- 
to your TV channel(s) directly through the 
IF path of the hetrodyne processor is quite 
simple: 

(1) Place a TV receiver at the input 
to the processor so you can see the 
picture delivered by the antenna. 

(2) Place another one at the output 
processor. 

If the picture going into the processor is 
clean, but the picture coming out has her- 
ringbone beats in it, the interfering carrier 
is getting into the system at the IF range. 
Remember the interfering carriers that might 
get into a hetrodyne processor (1) do not 


have to come from a regular transmitter. 

Recall that initially we spoke of licensed 
and unlicensed transmitters, noting that un- 
licensed transmitters would include those 
that their owner/operators know are trans- 
mitters, and those that their owner/operator 
are not even aware are transmitting. Right 
inside of your head end are several of the 
latter! 

Any circuit with an oscillator in it (crys- 
tal controlled or ‘‘free running’) must be 
termed a transmitter, for our purposes here. 
Therefore, the following units are capable of 
creating carriers (and interference) right 
there in your head end: 

(1) Any betrodyne processor uses a crys- 
tal controlled oscillator to mix and create 
the hetrodyning process, or two crystal con- 


tro]led oscillators if the input channel is one 


(0) 
MHz MHe 


PICTURE 
CARRIER 


MHes 


COLOR AURAL 
SUB CARRIER 
CARRIER 


This diagram shows the degree of interference to be expected with undesired carriers fall- 
ing into the desired channel passband. A carrier (undesired) falling into the severe region 
is most likely to cause herringbone (beat) to the picture. A carrier would have to fall with- 
in approximately 20 kHz of the actual picture carrier to produce horizontal lines (similar 
to co-channel interference), More than + or - 20 kHz away, the beat bars become “squig- 
gly lines” that tend to slant across the screen in meandering fashion. These lines appear to 
shimmy as the interfering carrier is modulated (AM) or its frequency varied (FM). A car- 
rier falling into the moderate region can be as much as 20 db weaker than a carrier falling 
into the severe region, and still not cause objectionable beating. A carrier falling into the 
mild region can be as much as 40 db weaker and still not cause the interference that a se- 
vere region carrier would. However, a carrier falling into color region (3.58 MHz above the 
picture carrier of the TV signal) can drive the color nuts or even key the color on when no 
color is being received from the TV signal! The region around the aural carrier frequency 
(+/- .250 MIIz of same) is also a very severe region for interfering carriers. 
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channel and the output channel is another 
channel. 

(2) Any standby carrier uses a crystal 
controlled oscillator to substitute for the TV 
picture carrier when it leaves the air or input 
to the system. 

(3) Any I'M conversion unit uses one or 
more crystal controlled oscillator(s) to pro- 
cess FM signals either singly or as a group 
from their input frequency down to an IF 
and then back up to a cable output fre- 
quency. 

(4) Any pilot carrier generator uses one or 
more crystal controlled oscillator(s) to gener- 
ate the 73, 165, 220 MIlIz (exact frequencies 
vary with different units) cable carried pilot 
carrier reference signals. 

(5) Any microwave receiver or transmitter 
uses one or more crystal controlled oscil- 
lator(s) to generate microwave to video RV 
conversion (in receiver) or video to micro- 
wave RF conversion (in transmitter). 

(6) Any modulator uses a crystal control- 
led oscillator to generate the RF carrier out- 
put signal on the TV channel. 

(7) A marker generator uses multiple 
oscillators rich in harmonic output to gen- 
erate marker-carriers for test purposes. 

(8) A sweep generator uses a non-crystal 
controlled oscillator to generate the sweep 
bandwidth, which may be run in the “CW” 
(continuous wave) or narrow frequency 
by the operator. 

(9) A field strength meter uses a tuneable 
oscillator to produce an IF, which is where 
detection takes place. 

(10) A_ television receiver uses a preset 
but fine tuneable non-crystal controlled os- 
ciJlator to produce the beating effect requir- 
ed to convert a VHF or UHF 1T'V signal down 
to IF, 

(11) A color TV receiver uses a 3,58 
(3.579 etc.) MHz crystal to generate the 
CW carrier required for recovery of the TV 
color information. 

(12) An FM tuner/receiver uses a tune- 
able non-crystal controlled oscillator to pro- 
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duce the beating effect required to convert 
a 88-108 MIlIz input signal down to the stan- 
dard 10.7 MHz FM IF range. 

These are all very real sources of RF in- 
terference in a CATV head end, often right 
there in the same rack(s) as your TV proces- 
sing equipment! 

It is a compliment to industry engineering 
that we do not have more problems with 
RFI (radio frequency interference) than we 
do, and a tribute to the careful design of al/ 
oscillators, multipliers and amplifiers that 
more energy docs not /eak out of oscillators 
and multipliers and into receivers or proces- 
sing equipment. 

None the Jess, due to misadjustment, 
operator error, or faulty design, any of these 
TV oscillators and their multipliers can be 
sources for RFI. The procedure in tracking 
down these in-house interference sources is 
routine. Start by selectively turning off and 
on every potential source of RII in the head 
end, watching to see which unit has been 
turned off when the interference goes away, 

Then approach the oscillator and multi- 
plier chain im the offensive unit logically; 
perhaps it was serviced recently and some 
changes were made, or a shield was left off 
an oscillator or multiplier. Perhaps in re- 
assembling a unit down for maintenance 
someone put in two screws to hold a shield 
in place, where the manufacturer had 16 
screws! All of those screws on a shield have 
a purpose, they keep oscillator energy bot- 
tled up inside of a box. 

Several tips for tracing in head end radi- 
ation are given elsewhere in this article. 


Trap/Sbunts 

Once an interfering carrier is part of the 
TV carrier spectrum in a processor or re- 
ceiver the damage has been done. That is, 
once the desired signal and the undesired 
signal have gone through an amplifier (any 
amplifier including a pre-amplifier) together, 
there is no way known to man to extract the 
undesired signal from the desired signal with- 
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quencies below the TV channels often appear as har- 
ples of multiplier stages in the VHF ranges. This table locates 


WHERE HARMONICS/MULTIPLES FALL AT VHF 
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out doing damage to the desired signal in the 
process(*). 

The proper place to trap an offending 
carrier is at its source. If that is in your 
head end, the job is relatively simple. First 
locate the offending unit, then determine 
the exact output point from the unit which 
is causing you the problem. If the offending 
point is directly out of an oscillator or 
multiplier, you can either go into the circuit 
and try to tame the radiation, or shield the 
radiation source with a metal shield so that it 
no longer radiates strongly enough to cause 
interference. 

If the radiation is getting through to the 
output of the unit (even though the fre- 
quency of the interfering radiation is differ- 
ent than the output frequency of the unit), 


you can install a simple trap on the output 
of the unit to filter out the offending energy. 

Remember the harmonic filter on the 
broadcast transmitter? You can design one 
of your own to go on the output of your of- 
fending unit. The filter (or trap) can operate 
on the frequency of the offending carrier 
(whether that is lower or higher in fre- 
quency than the desired output of the unit) 
as long as the frequency involved is not the 
intended output frequency of the unit. 
If the intended output frequency of the of- 


(*Systems that demodulate  off-the-air 
video to baseband (video) can do some filter- 
ing tricks with in-band interference problems 
(witness at video co-channel filters), but RE 
processors cannot do this.) 


CHECKING CARRIER SOURCES FOR RADIATION 

If it is believed that a lower level stage of a transmitter, or an oscillator of multiplier stage in 
a head end piece of carrier generating gear is radiating on a TV channel frequency, follow the 
procedure shown here. Tune an FSM/SLM to the frequency of the offending carrier and 
remove all internal attenuation from the FSM/SLM (i.e. place in its most sensitive range). 
Connect a length of RG-59/U cable to the FSM (keep this length to a few feet) and bare back 
6-8 inches of the center conductor as shown; bend into a two turn loop and solder to the shield 
as shown. This loop makes an RF probe which you can use as an “‘antenna’”’ to probe around 
on the suspect-unit to look for an indicated carrier. When you find a hot spot for the carrier on 
the unit in question, you know where the radiation may be coming from, and can start 


shielding appropriately. 


FSM 


PROBE OSCILLATOR, MULTIPLIER 
STAGES FOR RADIATION ————> 
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POLY TO BARE 6-8" OF 
CENTER CONDUCTOR. BEND 
INTO APPROXIMATELY 1" 
2 TURN LINK/LOOP AND 
SOLDER END TO SHIELD. 
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fending unit is the same frequency (direct, 
not harmonic or multiplier) as the problem 
input frequency on your TV channel, it 
can’t be successfully trapped at the source, 
because the source is the source! 

The best cure for this problem is isolation, 
physical separation between the two units 
and careful shielding of the high energy out- 
put of the interference source from the rela- 
tively low level input of the TV signal proces- 
sor. Often moving a unit such as this to the 
“far end” of the head end and shielding the 
unit will solve the problem. Double shielded 
RG-59/U jumpers with equipment cases to 
earth grounds will also help when the signal 
is being transmitted around the head end on 
coaxial shields or the racks. 

HEAD END CARRIER SOURCES 


(1) Hetrodyne Processor — check fre- 
quency on crystal (stamped on crystal); 
multiply by 2x and 3x and 5x frequency 
for potential beats in other channels. 
Note: If input channel is different from 
output channel, there are two crystals in- 
volved; check them both. 

(2) Standby carriers — check frequency 
stamped on crystal. If a low band unit, 
frequency should be the same as the TV 
picture carrier frequency. If a high band 
unit, frequency stamped on crystal is 
usually 4 or 4% of the actual TV carrier 
frequency. Multiply low band crystals by 
2 or 3 for harmonics; if high band crystals 
are Yard of TV carrier frequency, multi- 
ply by 2 for unwanted harmonic. 

(3) FM conversion units — this is a het- 
rodyne unit; follow same procedure as 
with TV hetrodyne units. 

(4) Pilot Carrier Generator — low band 
72-76 MHz) carriers usually operate at 
the frequency stamped on the crystal. 
Mid-band (165 MHz) carriers usually op- 
erate at 2x the crystal frequency. High 
band carriers usually operate at 3x the 
crystal frequency. 

(5) Microwave receivers — essentially a 
hetrodyne type of receiver; follow proce- 
dure as with hetrodyne CATV proces- 
sors. NOTE: More than one conversion 
is often employed; check for two or more 
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crystals, and oscillator and multiplier 
chains. 

(6) Microwave transmitters — locate 
crystal, and note frequency. Start multi- 
plying by 2x,3x,5x and 7x to see where 
you land in the VHF TV spectrum. 

(7) TV channel modulator — locate 
crystal; multiply by 2x,3x,5x and 7x to 
see where you land in the VHF TV spec- 
trum. 

(8) TV, FM receiver, FSM ~— all have 
non-crystal controlled (i.e. tuneable) os- 
cillators. Change channel, tuning. 


NO ANALYZER? 
aT ORE 


Tracing down an interfering car- 
rier without a spectrum analyzer can 
be a problem. One technique is to 
utilize an external signal generator as 
shown in the diagram below to mix or 
beat with the incoming interfering car- 
rier. As you tune the signal generator 
around within the TV passband, you 
will find a zero-beat condition be- 
tween the signal generator carrier and 
(a) the TV visual carrier, and, (b) the 
interfering carrier, A frequency coun- 
ter, as noted, would help to pin down 
the actual frequency of the nondesired 
carrier when the T'V screen shows a 
zero-beat condition. 


INCOMING TO 


PROCESSOR 
FROM ANTENNA 


SIGNAL 
GENERATOR 


PROCESSOR 


"A'—~ BREAK HERE TO INSERT 
2ND. 2-WAY SPLITTER TO 
DRIVE FREQUENCY COUNTER. 


31 


Test Equipment Construction 


CATJ MARKER GENERATOR 


If CATV has entered a new era since its 
21st birthday, it is probably the test equipment 
era. AS our systems have grown more com- 
plex, and the FCC has instituted system oper- 
ational standards and specifications, the re- 
quirements for tests. . . accurate tests, have 
risen. So too have test equipment prices. 

Ten years ago a system operator could get 
by with a Jerrold 601-D sweep test, detector, 
and a handful of other instruments including 
an FSM and a VOM. This is no longer true. 

Even the system with these basic pieces of 
equipment (and many still labor along without 
even these) is going to have to face up to the 
fact that before 1977, even the oldest, most 
antiquated system is going to be forced into 
modernization and a position of ability to 
maintain a system that will meet FCC specs. 

To greet this not so far away eventuality, 
CATS is dedicating itself to publishing a series 
of articles on do-it-yourself test equipment. 
This will be test equipment which you can 
build from scratch, yourself, on your own 
bench, in your own time. There will be one 
complete piece of test equipment each month; 
or a major section of a more elaborate unit. 

Each unit described will be adequately de- 
tailed so that you can either (1) procure the 
parts on your own and build it up, or, (2) order 
a complete set of parts from a supplier of elec- 
tronic kits.(*) 

Crystal Marker & Generator 

Having a good. moderately high level out- 
put, marker generator on your test bench or in 
the field is one of the handiest things you can 
do. 


by 

Steven K. Richey 

Richey Development Company 
Oklahoma City, Oklahoma 
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If you have a sweep system, you already 
know the value of having markers; they tell 
you where you are. But if you had a marker 
source external from your sweep, you could 
also perform many other system tests. 

Basically, a marker is nothing more than a 
carrier generator; usually crystal controlled 
on a specific frequency or a basic frequency 
plus harmonics thereof. 

If you plug the marker into your sweep sys- 
tem, as an external (i.e. non-sweep package) 
marker, you can produce marks on your 
sweep display at the precise points which you 
require. 

If you plug the marker into your system 
proper (see diagram 2), you can send through- 
out the entire system a carrier on the fre- 
quency generated by the marker. And this 
carrier can be very useful for determining 
some of the operational characteristics of your 
system. 

Let’s talk about just one of those charac- 
teristics at this point: radiation. 

Radiation is an ugly word. In CATV, it 
means the transmission of a signal (or signals) 
from a seemingly secure inside-of-coax 
transmission medium to some point outside of 
that transmission medium, in violation of the 
security (integrity) of the coaxial cable shield- 
ing. 

Or to put it another way, radiation is the 
terminology we use in this industry to describe 
a condition which exists, but which should not 
exist. A condition whereby our cable signals 
end up outside of the cable, being transmitted 
through the air as well as through the cable! 

Under the rules and regulations of the Fed- 
eral Communications Commission, radiation 
from our cable, fittings, amplifiers, directional 
and pressure taps — in fact from anything in 
our plant — is limited to the following max- 
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imum: 

‘from 54 to 216 MHz, 20 microvolts per 

meter at a distance of 10 feet’’. 

In plain English language, that is darn little 
signal! 

So little signal, in fact, that to make this 
measurement with a field strength meter or 
TV set and a dipole (*), we will more often 
than not run into that much signal and a whole 
lot more just leaking in from television sta- 
tions in the area, even from stations that are 
too far away to use reliably on our cable dis- 
tribution systems. 

So one of the real perplexing problems pre- 
sented to us, if we are to comply with Part 
76.605 (a) (12), is how do we really assure 
ourselves, aS we make measurements and 
maintain our systems, that we are not radiat- 
ing more than the prescribed maximums? 

Ifour on-cable channels are occupied by the 
same off-the-air channels, or if the off-the-air 
channels cover up our on-cable channels, de- 
termming which signal is coming from our 
lines and equipment (i.e. radiation) and which 
is coming in off-the-air can be a very painful, if 
not impossible thing to do. 

But alas, like any good problem, there is a 
good answer. 

If you build up this marker generator, you 
can plug-in at the head end (diagram 2) with 
the output of the marker, set it to the proper 
level, and at that point you have a carrier on 
the system (throughout the entire cabled 
community) which you can select to be ona 
frequency which is not occupied by an off- 
the-air signal. 

Then you can take your dipole antenna (cut 
for the right frequency) and your FSM/SLM, 
and setting your FSM/SLM to maximum sen- 


*— The Federal Communications Com- 
mission recently ruled that radiation 
measurements can be made, under cer- 
tain conditions, with a portable TV re- 
ceiver and a dipole antenna. Unfortu- 
nately, this technique cannot be em- 
ployed in locations where any off-the-air 
television signals are capable of being re- 
ceived on the channels which you will be 
measuring with the portable receiver and 
antenna. 
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sitivity, drive out the town looking for radia- 
tion on your secure frequency of your marker 
generator; as plugged into the system at the 
head end. 

If you have a low band only system, youcan 
select the marker-oscillator at 54 MHz (or 
even place it at 53 or 52 MHz, just up in 


Jrequency from the point where your low band 


only system starts to have amplifier gain fall 
off.) If you have alow band plus FM system, 
you can place your marker-generator oscil- 
lator ona frequency suchas 109 MHz, right at 
the top of your amplifier pass-band in the 
plant. 


CHANNEL 
2 
PROCESSOR 


CHANNEL 
3 
PROCESSOR 


ETC 


DIAGRAM 
TWO 


33 


If you have an all band system, you can 
activate two separate marker oscillators; one 
at 54 or 109 MHzand another at 170 MHz, and 
check for radiation at both the low end and the 
high end. 

This month’s construction project details a 
marker oscillator package that will house up to 
10 separate descrete markers; you can incor- 
porate one at a time, or several at a time, or all 
10 at once. 

The initial oscillators chosen for the project 
are as follows: 

(1) 39.75 MHz 

(2) 41.25 MHz 

(3) 42.17 MHz 

(4) 45.75 MHz 

(5) 47.25 MHz 

These frequencies have been chosen for the 
system that uses hetrodyne signal processors; 
in an early issue of CATJ we will detail align- 
ment and trouble-shooting practices for one of 
the most popular hetrodyne processors in use 
today; the Channel Commander One. Having 
markers to align this unit is a must- 
requirement. 
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Additionally, oscillators are covered for: 
(6) 54 MHz (for radiation and band edge 
marking) 

(7) 109 MHz 

(8) 170 MHz 

Note that the master circuit provides for ten 
plug-in oscillators, operating in the 39-220 
MHz region, so if you don’t like the eight we 
have pre-chosen, you can add others or substi- 
tute at will. 

Each marker is crystal controlled and 
turned on and off separately by front panel 


2NSI191 
1N4744 


330 UFD 
: 


1N4001 
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117 VAC 
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switches. Individual output level controls are 
mounted on each marker-oscillator board so 
you have a range of control over the individual 
marker outputs. 

All marker-oscillators plug into a master or 
mother board which fits down along the bot- 
tom of the standard enclosure chosen. The 
mother board provides the RF (signal) mixing, 
isolation between oscillators so that tuning (or 
turning on and off) one does not interact with 
another one, and a common way to power 
each board (marker-oscillator) as it plugs into 
the sockets provided. 

Once the mother board is completed, with 
the power supply and the case, you can add 
marker-oscillators as your needs dictate. That 
is, you need only spend the money for the 
markers you need as you require them. Start 
off with only one, if that is what you need. But 
the expansion is there for up to 10 individual 
oscillators when the unit is ‘‘full’’. 

The unit has a well regulated power supply, 
and the output level through the front-panel F 
fitting is relatively high; +50 dbmv is typical. 


ame AY K 


hee a 


May, 1974 


Construction 

Begin by mounting all of the hardware, 
switches and output connnector, fuse holder, 
and so on. No hole template is given in this 
description, but one is provided with the parts 
kit should you decide to use the parts kit. 

See figure one; this illustrates how the 
power supply transistor (2N5191) is mounted. 
Note that a mica insulator is installed between 
the transistor case and the metal container 
wall. 

Power supply parts can be mounted on the 
container back wall as shown in the photo- 
graphs. Exact locations are not critical, but 
long leads should be avoided in any VHF 
construction project; even in the power sup- 
ply! 

Now proceed to wire up the mother board 
in this sequence: 

(1) Place all of the called for resistors in 
place; and solder them into position. 

(2) Next place all of the disc ceramic 
capacitors in place, and solder them into posi- 
tion. 


\ a 


35 


(3) Now place all of the coil inductors 
(L1—L6) into position and solder them into 
position. 

(4) Next prepare all of your switch wires 
and solder them to their respective locations 
on the board. The ends to be connected onto 
the switches will be completed later. 

(5) Now install the 4-40 x 34 inch screws 
into position at each oscillator plug in location 
(one screw goes on two corners, and a third in 
the middle of the opposite side, to hold the 
oscillator in place), and thread-on a 4 inch 
spacer. The spacer acts to keep the screw in 
place and it also provides a stand-off support 
for the oscillator boards to be added. 

(6) Take one of the oscillators, noting that 
the pre-wired and tested oscillator boards 
available as a part of the kit offering have 
contact pins (two per oscillator board). Place a 
Molex connector over each pin, and then slide 
the oscillator board into position over the 
three 4-40 x 34 inch screws previously sol- 
dered into position. 


With the oscillator board in position on the 
mounting screws, the Molex connectors will 
protrude through the mother board. Turn the 
mother board over, and solder the Molex 
connector points to the board where they stick 
through. 

Repeat the process for all of the ten oscil- 
lator positions: resulting in all ten positions 
being ready for boards to be ‘‘plugged in’’. 

(7) Now mount the mother board to the 
chassis using 4-40 x 4 spacers and 4-40 screws 
and nuts. 
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NOTICE TO CATJ READERS | 


CAT] — Over 7,500 copies of this issue of CATJ — the Community Antenna 
Felevision Journal — have been placed into circulation. You have one in 
your hands. 
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CAT] — Vo introduce all members of the CATV and MATV systems industry to 
the benefits of CATY, we are sending out thousands of sample copies of 
CAT J this month. 

CATJ — Is published by the Community Antenna Television Association ... a 
non-profit trade association of people and companies who own and 
operate community (and master) antenna systems. 

CATJ — Will, eventually (and soon) be circulated only by mail to paid subserib- 
ers, That is, sample copies now being circulated to introduce CATJ to 
system owners and technicians will start being phased out in favor of 
paid circulation next month, with the June issue. 

CAT] ~ This may be your first (and last) FREE sample copy of CATJ. If you 
like what CATJ says and how it says it, the smartest thing you can do is 
to turn now to the subscription application card between pages 8 and 9 
or 40 and 41, and send that form to CATJ today. That is the ONLY 
way CAT] can be guaranteed to be in your mailbox next month. 


Complete either subscription application card or, if both cards are gone, send 
$10.00 for a System subscription or $7.00 for a Technician’s subscription to 
CATJ today. 
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Figure 3 
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(8) Wire in the switches, noting which 
switch position goes to which oscillator board 
position (figures 2 and 4). Use an ohm meter to 
trace which wire goes to which oscillator, or if 
you are going to wire up the kit parts. the wires 
are color coded. Wires to each oscillator mod- 
ule connect to one side of the appropriate 
switch while the opposite side of the switch is 
wired in series with all other switches (figure 
5) and then to the emitter of the 2N5191 (figure 
4). 

Wire up your pilot light and power switch 
(figure 4); and your unit is ready to test. 
Adjustments 

Marker-oscillator generator adjustments 
are very simple. Following the board layout in 
figure two, plug in your oscillator(s). 

(All oscillators utilized with the kit proce- 
dure have been pre-constructed, and tested. If 
you follow figure 3 and construct your own 
oscillators, you will have to first test the oscil- 
lator to ensure that it is functioning properly, 
and is on frequency.) 

Connect the output of your marker- 
oscillator unit to the marker input (external 
marker input) connector on your sweep sys- 
tem. If your sweep unit does not have an ex- 
ternal marker input access fitting, follow the 
instructions given in diagram 1. 

Set your sweep display so that you are ap- 
proximately sweeping the region which your 
oscillators will mark. 

Now turn on one marker-oscillator at a time 
and observe where it marks your sweep dis- 
play. The 100 ohm potentiometer in the output 
leg of each plug in oscillator adjusts the level 
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of that marker. The markers can be adjusted 
for different output level ranges as follows: 

(1) To adjust the output level of the 109 
MHz marker, disconnect the marker- 
oscillator output from the sweep and recon- 
nect it to your FSM/SLM. Turn on that 109 
MHz marker and tune in your FSM to this 
carrier. 

By inserting an insulated plastic tuning tool 
between the turns on coils LS and L6, you can 
peak the output level (maximize) of the 109 
MHz oscillator by spreading coil turns. It 
should peak at approximately +50 dbmv. 

Turn off the 109 MHz marker-oscillator and 
repeat the coil spreading process for peak out- 
put level from the 170 MHz oscillator: by 
spreading the turns on L3 and L4. 

The unit is now ready to use. 


Other Uses 

Few people realize how useful a low power 
(marker) oscillator can be. In addition to the 
service bench marking applications, and the 
source for radiation tests, a low powered 
signal source can be useful in antenna meas- 
urements. A future article will describe how 
this test oscillator and a simple antenna can be 
useful in phasing complex antenna arrays for 
co-channel elimination. 

Placed into permanent service at the head 
end, ona frequency not in regular service, its 
stable operation will provide an excellent 
reference signal throughout the entire CATV 
plant for plant performance monitoring. 
Next Month 

Our series on test equipment construction 
will continue with the introduction of a 12 
channel crystal controlled marker generator 
with 4.5 MHz and 3.58 MHz modulation. 


(*) Kits or PC boards described in CATJ 
are available from a packager of kits 
through CATJ; to CATS specifications. 
To order the kits described in this article: 

Terms — payment with order. 

Price — for complete kit of parts, PC 
board, housing and instructions for the 
Marker kit (but Jess any oscillators) — 
$30.00 post-paid. 

For any of the oscillators specified 
(39.75 MHz, 41.25 MHz, 42.17 MHz, 
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45.75 MHz, 47.25 MHz, 54.0 MHz, 109 
MHz, 170 MHz) — $15.00 each, pre- 
wired and tested. 

Order — send order with payment to 
KITS, Community Antenna Television 
Journal, 4209 NW 23rd, Oklahoma City, 
Oklahoma 73107. Specify exact kit and 
oscillator required. 

PARTS LIST - MARKER 


| - LMB chassis box, #685 
11 - SPST switches 

1- 1I7VAC pilot light 

1 - F61A connector 

1 - power cord 

|- fuse holder 

1- fuse (3AG, 0.2 amp) 

1- 24 VAC secondary, 117 VAC 
primary power transformer Radio 
Shack #273-1386 

|- 5 position terminal strip, center 
grounded 

|- IN4001 

1- 1N4744 zener 

1- 2NS191 

1- 330 MFD at 64 volt electrolytic 
1- 1k % watt resistor 

8- 24 ohm, % watt resistors 

2- 100 pf ceramic caps 

2- 3.3 pf ceramic caps 

3- 39 pf ceramic caps 

2- 15 pf ceramic caps 

46- 440 x % bolts 
46- '%4” spacers 4-40 threaded 
20 - Molex connectors 

1- solder lug 

4- 4-40 nuts 

| - plastic grommet 


More than superior equipment- 
a way to 
optimize profitability 
in your Cable TV system 


Magnavox 
catv division 
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BUILDING AND 
ERECTING TOWERS 


IS MAN’S WORK 
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Stormy Weathers — Experienced 


And one man in particular has been providing high quality 
CATV and broadcast towers throughout the Midwest and East 
for more than 20 years; Stormy” Weathers is that man’s name. 


U.S. Towers — Quality 

rT 
United States Tower & Fabricating Company is Weathers’ com- 
pany. A man like Weathers is judged by the wark he does. U.S. 
Tower has fabricated and installed CATV towers from 100 feet 
up, up to 44 inch face. Quality towers that are rugged, precision 
constructed, and built to hold even the largest quad and stacked 
arrays with plenty of safety margin. 


U.S. Towers — Save $$$$ 
CS FRR SSL ST IT IE I, 


U.S. Tower can save you money on your next tower, as much as 
$10.00 per installed foot on a 500 foot super-strong stick with star 
mounts. And U.S. Tower will handle the complete tower job, 
including hanging antennas, pre-amps and running downlines! 


Special Small System Tower 
a 


Ask about the newly designed 18 inch face heavy-duty CATV 
small-system tower designed to go to 300 feet with up to 12 
channels of CATY logs / yagis; in 12 foot sections for easy 
self-erection! 


U.S. TOWER & FABRICATION 
COMPANY 
P.O. Drawer ‘‘S’’ 
AFTON, OKLAHOMA 74331 
(918) 257-4351 
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Solid State Theory 


SINGLE ENDED LINE 
EXTENDERS 


The Transistor 

One of the first problems a CATV design 
engineer must cope with when designing a 
single ended CATV line extender is the inher- 
ent gain v.s. frequency response of the transis- 
tor. See figure one. 
2 


f\ 
BS 
Nis ee Ficure 4 
\ 
\ 
3°; Ke 
2 \ 
3 % 
Z2oue 
a \ 
= \ 
BS 
OR 
NX 
N\ 
a 
OL. 21 eee (er 4 Aaa 
37.5 75 150 300 600 1200 


FREQUENCY IN MHz 


Most transistors used in CATV amplifiers 
have what is known as a 6 db-per-octave gain 
decrease; that is, if the gain of the transistor is 
zero (0) db at 1200 MHz, the gain of the tran- 
sistor one octave lower (600 MHz) is 6 db, at 
two octaves lower (300 MHz) 12 db, and soon 
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COLLECTOR 


INPUT—+ 


BASE EMITTER 


Figure 1-A 
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down to zero frequency. This is far from being 
a flat-amplifier device! So before the engineer 
can start any serious design work, he must 
flatten out the gain of the transistor. 

The most common way to do this is with 
feedback (see figure two). 


OUTPUT 


oe 
i 


The transistor in figure 2 is using two sepa- 
rate types of feedback; current feedback (or 
emitter degeneration) and voltage (or 
collector-base) feedback. Notice in figure 1A 
that to achieve the gain-curve plot of figure | 
that the emitter is at both AC and DC ground 
potential. By raising the emitter off of DC 
ground with R2 (in figure 3) but maintaining it 
at AC ground with C] (figure 3), we will not 
change the gain of the stage from figure 1A. 

However, if we add a resistor between 
R2/C1 and the emitter, (R1 in figure 2) we will 
lower the amplifier gain. And because the gain 
of the amplifier is greater at the lower frequen- 
cies the gain reduction caused by inserting R1 
into the circuit will be greater at the lower 
frequencies than at the higher frequencies; 
this is called emitter feedback. 
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OUTPUT 


INPUT 


Figure 3 


The second form of feedback employed 
here takes advantage of the fact that in a 
common emitter amplifier design the output is 
180 degrees out of phase with the input (see 
figure 2). And by feeding a portion of the out- 
put signal back into the input (through R3 and 
C2) the signals cancel. And once again be- 
cause of the higher gain at the lower frequen- 
cies, cancellation is greater at the low end. 
The size of resistor R3 governs the amount of 
feedback. Use of the two types of feedback 
(one or both) can be used in designing flat 
stage gain, or a low end tilted response. 


C2 


Figure 4 


If an inductor (LI in figure 4) is added, the 
amount of feedback at higher frequencies is 
decreased. This is caused by the reactance 
(AC resistance) of the inductor at the higher 
frequencies; and this gives the maximum 
amount of gain for the stage at the higher fre- 
quencies. 


Other Compensation Methods 
Figure 5 shows another compensating 
method for inherent transistor non-linearity in 
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cs RS 


Figure 5 


the gain mode. This circuit pre-distorts the 
input bandpass response so that a signal 
(range) that arrives at the amplifier input es- 
sentially flat from 50-300 MHz is filted in the 
pre-compensation network. Then the non- 
linear gain of the transistor stage takes over, 
resulting in the output being flat after amplifi- 
cation. 
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Figure 6 NETWORK 


Yet another method found in CATV line 
extenders is shown in figure 7. The input 
signal is coupled through C1 to the network of 
LI/RI, where some of the low end signal re- 
sponse is shunted to ground. This is a form of 
pre-compensation. L1/R1 also assist in match- 
ing the input of the transistor device to 75 
ohms. The signal is then coupled through 
transformer T! and capacitor C2 to the base of 
the transistor for amplification. 

C5 and R4 control the mid-band response; 
C4 controls the high frequency end and C3, L2 
and RS control the low end. Notice the ab- 
sence of any feedback network. 


In the emitter circuit, R3 is there strictly for 
biasing; a subject to be discussed shortly. R4 
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is usually about 30 ohms and C3 is .001 or 
larger; thus forming some emitter feedback. 
C4 and RS are for adjusting the mid-band gain 
while C5 is for high end peaking. Capacitor C6 
is a form of positive feedback used on occa- 
sions; usually a 5-10 pF disc that also peaks up 
the high end response. 


the base of the transistor. This places forward 
bias on the base/emitter junction. It should be 
noted that the resistors used here are usually 
quite small in value (especially R2); this is 
done to create a bias condition which is inde- 
pendent of the base current. This promotes 
stable DC operation. 
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In the collector the signal is coupled out 
through transformer T2 which has a small 
value low-Q inductor (L2) across it. This in- 
ductor swamps the low frequency end down; 
and resistor R2 does the same thing, to retard 
the low frequency gain. 

C7 couples the output signal to the next 
stage; its value is chosen typically to have high 
reactance at the low frequency end which 
forms a type of post-compensation loss for the 
low frequency end once again. Finally C8 and 
L3 forma very broad low Q trap which is again 
in place to control the low end gain. 
Biasing 

CATV transistors are biased in a fairly con- 
ventional manner; in figure 8 R1 and R2 forma 
voltage divider network applying voltage to 
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4 e i 
c3 #4c4 
m i Figure ¢ 


The voltage appearing at the base can be 
approximated by the following formula: 


_ ms (Vcc) = base voltage 


So if: 
RI =3.3k 
R2 = 680 ohms 
Vcc = 20 volts, 
we get: 
680 
3300+ 680 (20) = 
680 (20) = 
3980 


+20 VDC 


Figure 9 
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.17 x 0) = 3.4 volts on the base, of the tran- 
sistor. An NPN transistor has a voltage drop 
of 0.7 volts across the base-emitter junction. 
So we can then deduce that the correct voltage 
at the emitter would be approximately 2.7 
volts (3.4-0.7). So if the emitter resistor is 100 


E 
ohms, we can use ohms law (I = 3 ) and 
2.7 
substituting in the known values, I = aA we 


find our collector current is 27 mA. Following 
this same procedure for trouble shooting 
NPN line extender circuits should allow you 
to pin down faulty stages that have voltage 
problems. 


Gain Controls 

The most common type of line extender 
gain control is a simple pot on the input circuit 
(see figure 10). This circuit provides a fairly 
constant impedance match to the input but its 
disadvantage is that it varies the output match 
somewhat. 
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Figure 10 $ 
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Other types of gain controls used are trim- 
mer capacitors located inter-stage (between 
gain stages), as shown in figure 11. This 


Figure 11_ 
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capacitor varies the coupling between stages 
and is used extensively in older solid state line 
extenders. In a few models a voltage variable 
capacitor (varicap) is found in place of the 
interstage capacitor. The varicap is ‘‘tuned’”’ 
by a voltage derived elsewhere in the circuit 
by a pot. 


Tilt Controls 

Tilt controls are added in all line extenders 
so the operator in the field can adjust the tilt of 
each amplifier to suit the particular cable loss 
and flat loss conditions existing where the am- 
plifier is installed. There are five basic ways to 
vary the tilt. They are discussed here in the 
order that they are most commonly found in 
the field. 


cl RI 
R2 
LI 
Figure 12 


The most common utilizes an adjustable 
collect-base feedback to vary the low end gain 
of a stage. Pot R2 in figure 12 is the tilt control 
while resistor Rf sets the range of tile control 
and LI governs the response curve of the con- 
trol. Cl isolates the base voltage from the 
collector. 


Yet another common method is to vary the 
emitter degeneration or current feedback as 
shown in figure 13. In this circuit C1] isolates 
the tilt network from the DC voltage on the 
emitter while pot R1 is the tilt control and LI 
sets the response and R2 sets the range. 

A very similar approach utilizes ‘a trimmer 
capacitor (typically 8-50 pF) in the emitter 
circuit to vary the amount of emitter degenera- 
tion at the lower frequency range. As this 
capacitor is increased in capacity (or size), its 
reactance at lower frequencies is reduced, 
thereby creating more and more degeneration 
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at the lower frequency end. See figure 14. 

Yet another approach is to use a trimmer 
(adjustable capacitor) to couple two stages to- 
gether. As the trimmer (C2 in figure 15) in- 
creases in value its resistance at lower fre- 
quencies decreases and the low end tilts up. 

Finally there is the shunt method of tilt, 
found in figure 16. Inductor L1 retards the 
passage of high frequencies while the lower 
frequencies are shunted to ground through 
Rl. 


Briefly-Cross Modulation 

In addition to flat gain, and tilt control, 
cross modulation is an important design con- 
sideration for a line extender. Cross modula- 
tion occurs when two or more signals are 
passed through any non-linear device. A 
transistor is a non-linear device. It can be 
controlled (but not eliminated) by proper cir- 
cuit design; and the line extender design en- 
gineer wants to control it to the point where it 
does not degrade TV picture (carriers) passed 
through the amplifier. 

Of all of the various circuits discussed here 
so far, a circuit with both voltage and current 
feedback has the best cross modulation 
characteristics. 

The main criteria affecting cross-mod is the 
biasing condition of the transistor. Normally 
you want a fairly high Vce (collector — emit- 
ter voltage). And, to a degree, as the collector 
current rises, or the emitter resistors are re- 
duced in size, the cross-mod is decreased. 


Equalization 

Because of the wide spectrum frequency 
response range of the typical solid state am- 
plifier, and the inherent loss profile of coaxial 
cables, the CATV equipment designer has to 
compensate for a great deal of tilt in his am- 
plifier. Keep in mind that the basic transistor 
has 6 db less gain every time the operational 
frequency is doubled; and, that coaxial cable 
losses tend to have about the same problems; 
i.e. cable losses approximately double every 
time the frequency is doubled. 

To compensate for the transistor, various 
circuit designs already discussed are em- 
ployed. 

To compensate for the cable characteris- 
tics, two basic schools of engineering have 
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developed. 

The first one says that you should build a 
basically flat amplifier. And then you should 
insert a passive frequency selective pad at the 
input of the amplifier to insure that the 
amplifier input sees a flat signal. 


OUT 


$R1 


Figure 17 : L1 
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A simplified description of this form of 
equalization is shown in figure 17. This is a 
bridged-T equalizer where R2 and R3 set the 
impedance while C1 passes the high frequen- 
cies on to the output of the pad and R1I/LI 
shunt the lower frequencies to ground. The 
advantage to this type of equalization is grea- 
ter system flexibility (plug in pad) and ease of 
amplifier alignment. The disadvantage is a 
much higher low band noise figure, associated 
with the shunting of the low band energy to 
ground. 


Figure 18 


EMITTER 
PEAKING 
CAPACITOR 


The second school of thought distributes 
the equalization process throughout the vari- 
ous stages of the amplifier. This is done by 
using greater amounts of feedback and raising 
the high end response with peaking capacitors 
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(see figure 18). This method has the advantage 
of maintaining a better low end noise figure 
and fewer overall amplifier stages (because of 
high end peaking each stage). 

It has the disadvantage of taking this op- 
tional alignment or adjustment procedure out 
of the hands of the field installer on the pole, 
and it is considerably harder to align for the 
bench tech. 

Power Supplies 

The most common power supply circuit 
used in line extenders is the simple series reg- 
ulator. The theory behind this is that the tran- 
sistor will show on its emitter a voltage that is 
0.7 volts lower than the voltage on the base, 
while current is being drawn through the col- 
lector. The base voltage is kept constant by 
zener diode D1 (in figure 19) while the net- 
work made up of RI and R2 act as voltage 
dropping resistors. In the AC mode, the tran- 
sistor is an emitter-follower, and the AC (or 
ripple) output will be reflective mainly of the 
amount of ripple on the transistor base. This is 
cured by adding additional filtering in the form 
of RI, R2 and Cl. 


DC IN 


OUTPUT 


Figure 19 


Trouble Shooting 

Trouble shooting a line extender involves 
isolating the area of the problem, and then 
further isolating the component which is caus- 
ing difficulty. Full trouble shooting proce- 
dures for line extenders in general and specific 
models in particular will be the subject of later 
articles here in CAT). 
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Refer first to your unit schematic and the 
voltages shown for the various transistors. If 
voltages are off more than 10% from the pub- 
lished specs, and you are sure of your voltage 
measuring test equipment, the transistor 
should be changed out. 


CAP. WITH % LEADS 
ON BOTH SIDES — 


PROBE FOR SWEEP 
PICK UP. 


EF DISC CERAMIC 


ro swecr- <> (ff 


DETECTOR ye \ 
F6LA 


CONNECTOR 


<—— GROUND LUG TO 
CIRCUIT BOARD 
GROUND. 


Figure 2O 


At the same time, you can and should con- 
struct a simple probe (see figure 20) and trace 
the signal through the unit starting at the input. 
Refer to this article for an explanation of what 
you should find at various RF points in the 
system. 

By providing a sweep input to the defective 
amplifier, at the proper sweep voltage level 
recommended by the line extender manufac- 
turer, you can use the probe shown in con- 
junction with a detector and scope display to 
trace the RF circuit out and check response 
stage by stage. 

Always make sure to ground the probe 
(ground lug to circuit board ground) before 
probing. Keep in mind the function of the var- 
ious feedback and equalizing networks; don’t 
expect flat responses throughout the am- 
plifier! 

Taking a properly functioning line extender 
and the probe can be quite an educational 
experience and a hedge on future problems. 
Simply go through the unit stage by stage from 
the input to the output and make sketches of 
the response curves you see. This will be use- 
ful reference information later on should a 
defective unit require trouble shooting. 

Once the problem area is found, check the 
voltages against the schematic and what is 
discussed here. A visual check of the sus- 
pected area will usually show up a defective 
resistor, scorched place on the circuit board, 
or a blown capacitor. 
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Maintenance 


B-T MCS SERIES 
TUBE STRIP AMPS 


One of the most utilized head end 
signal processing units in the earlier days 
of CATV and MATV was the Blonder 
Tongue model MCS (single channel) strip 
amplifier. 

For its appearance on_ the 
CATV/MATYV scene in the early 1950's, 
through its end of production in 1966, 
something like 30,000 units were pro- 
duced and installed in off-the-air receiv- 
ing systems. 

Up through sometime in 1964, all of the 
units produced were in the MCS- (a), (b) 
or(c) series. Subtle changes between the 
units included tube change outs for 
newer, better tubes, changes in tuning 
techniques and other features that came 
about as technology improved. 

Just before the end of the MCS-era in 
CATV/MATY strip head ends, a last 
version available in a package came out; 
the MCS-D and MCS-E strips. These 
strips, operated in series (diagram one), 
with a variable (step) attenuator between 
the E and Dstrips, had the unique feature 
of allowing the user to adjust his AGC 
window to the receiving conditions pres- 
ent at his off-the-air location. 


INPUT 


STEP 
ATTENUATOR 


YZ 


A study by CATA this fall indicated 
many, many of these units still in service, 
however. Thus we have chosen the time 
honored MCS series strips for our 
maintenance service feature for this issue 
of CATJ. 

Design Shortcomings 

Virtually every unit of any type ever 
produced has a few idiosyncrasies about 
it. The MCS strip is no exception. 

Tubes are basically high impedance 
devices. Consequently when high output 
levels (+60 dbmv or more) are employed, 
radiation becomes a very real problem. A 
stock single MCS strip with no outboard 
after-burner amplifier (such as a BT Hot 
Shot) had 45-50 db of gain from input port 
to output port. When two units were 
placed in direct series and the output of 
one used to feed the input of the second, 
the package gain became 90-100 db gain. 
Of course very few operators had the guts 
to run two in direct series; some form of 
pad was usually placed between the two 
units to keep the first from driving the 
second into sync clipping. 

The MCS strips employed tube shields 
to cut down on direct tube-plate 


May, 1974 


47 


radiation; and users quickly learned that 
tube shields had to be in place or a feed- 
back loop developed. 

None-the-less, with the tube era came 
many operators who favored high level 
distribution starting out at the head end 
with outputs in the 60+ ranges, right up to 
the point where they started to clip sync. 
Servicing MCS Units 

Most MCS series units still in service 
require nothing more complex than re- 
tubing at decent intervals. Most MCS 
users still use reguiar series tubes (6C B6, 
6DJ8, etc.) although five star and other 
premium quality (PQ) tubes are still 
available. The difference in PQ series 
tubes and regular off-the-shelf tubes is 
one of longevity; and seemingly investing 
in PQ series tubes, which last longer with 
less deterioration, would be an intelligent 
thing to do. 

However, as Blonder Tongue’s Sam 
Stone told CATJ, “‘The tube manufac- 
turers have really let quality slip in recent 
years, because of the emphasis on solid 
state devices. Because so few new 
equipment designs utilize tubes anymore, 
those companies still manufacturing 
tubes are not as quality conscious or 
competitive as they were ten or fifteen 
years ago.’’ This has resulted, says 
Stone, in ‘'20% of the tubes that we buy in 
large quantities, for repair and mainte- 
nance service, not being even useable.”’ 

Consequently, the fellow who goes 
into the local electronics distributor to 
buy some spare 6CB6’s can no longer 
expect to simply plug-in the replacement 
and have his MCS strip fly like it did 
when it came from the factory. If nothing 
else, anyone changing out tubes ina still 
in service MCS strip can expect to have 
to re-align the unit with a sweep and de- 
tector. And we will show you how here. 


In The Shop 

We took in two MCS-C strips into the 
CATJ shop; both were on channel 2 and 
both were of the 1963-64 vintage. 

One unit was fresh from operating ser- 
vice, and it had been re-tubed several 
times. Another unit was a spare, having 
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been pressed into service only fora day or 
two at a time since 1964, while the other 
unit was being re-tubed and checked out. 
The number two unit still had the original 
tubes in it; but total operating time was 
probably under 500 hours in ten years. 

Both units looked about the same when 
swept. See photo A-I. The response 
curve was double peaked, around 58-59 
MHz and down lower around 53-54 
MHz. 


The MCS-C has a single outside user 
adjustment (photo 2). This slug tuned coil 
form is adjacent to the output SO-239 
connector. We connected a + 10 dbmv 
input signal on channel 2 to the input, 
rotated the gain up full and cranked on the 
slug tuned coil until we had peaked the 
video carrier output level on the 
FSM/SLM. 

Then we re-connected the sweep and 
photo A-2 is what we saw, a response that 
ran flat from 53 to 57 MHz but began to 
fall off rapidly at 60 MHz. The second 
unit had the same results. 


Ay va 
\ N A2 
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Moral? Unless you are very lucky, 
cranking on the only external user ad- 
justment will probably raise the video 
carrier output level, but it will also roll off 
the gain on the color and aural end of the 
channel in the process. Mark one up for 
sweeping the unit. 

Before we got into tube replacement 
and re-alignment, we sprayed some sol- 
vent (WD-40) into the gain control and 
AGC window pots; the gain control pot 
in particular was dirty and did not act 
linear anymore. 

The unit that had seen considerable 
service (and numerous tube changes) was 
approached in this manner: 

We took out each of the four tubes, one 
at a time, and replaced with a new pre- 
tested tube. We adjusted the external slug 
tuned form adjustment for best response, 
photographed the response curve, and 
then replaced the original tube and went 
on to the next tube repeating the process. 
We wanted to see what changing out a 
single tube at a time would do, when the 
tube changer only tweeked on the slug 
tuned coil form for readjustment. When 
we had done this with each of the four 
tubes, we pulled out the tubes and re- 
tubed with new, tested units, and went to 
work internally re-aligning the strip. 

On the old but seldom used unit, we left 
the original tubes in place, and went in- 
side and worked on alignment alone to try 
to get performance back up to something 
acceptable. We will follow this through 
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step by step here. Sweep input level is 
0 dbmv gain control is set for maximum 
gain; agc set at factory mark. 
6DJ8 First 

The 6DJ8 was swapped first. Photo 
A-3 was the result. The flattest response 
curve we could manage had the aural end 
popped up; overall gain was 2.75 db 
greater than with the original tube in 
place. 


6EW6 Next 

Gain with the 6£W6 swapped (6DJ8 
back to original) popped up 4.5 db; how- 
ever the response curve went to pot 
(photo A-4). Peaking with the FSM/SLM 
only, on the visual carrier frequency, re- 
sulted in the tilted double peaked re- 

sponse shown in photo A-5. 
AY vy 
\ a4 


6CB6 Next 
Gain witha new 6CB6 came up | db (all 
other tubes original). See photo A-6. 
Peaking the externally available slug 
tuned form resulted in the response 
shown in photo A-7 (aural is down 6 db 
from visual). 
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6AMB8A Last 


Gain with a new 6AMB8A was un- 
changed (photo A-8). This stage is 
primarily the AGC function for the strip, 
and gain normally would not change with 
a change out. 

14 Case Screws 

There are 14 hex head metal screws 
that hold the side/bottom cover plate in 
position. All of these have to be in place, 
and tight, to keep radiation down. 

Taking the side/bottom off has a small 
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effect on alignment; the gain changes 
slightly, but the response curve re- 
shapes. The way it re-shapes is a function 
of the alignment of the various stage and 
inter-stage coils, so no accurate descrip- 
tion can be given of the cover-on cover- 
off responses. 

Tuned circuits (i.e. those that deter- 
mine bandpass and response) consist of 
capacitance and inductance. Capacitance 
can be fixed (i.e. ceramic disc) or variable 
(i.e. piston capacitor, mica trimmer, air 
variable). 

Inductance can be fixed (form wound 
coil form, etc.), or variable (air wound 
coil form with variable length and turn to 
turn spacing. 

Blonder Tongue has long been a user of 
variable inductances and something the 
design trade calls gimmicks. A gimmick is 
usually nothing more than a piece of wire, 
which the alignment person can move 
around to vary coupling (inductive or 
capacitive). This is sort of a sneaky way 
to tune a circuit, but it is inexpensive and 
usually stable in temperature extremes. It 
is hard to calibrate for tuning purposes, 
however, because you can’t tell someone 
how to move a hunk of wire around very 
exactly, the doer sort of has to learn on 
his own. 

This is part of the alignment learning- 
curve process required with the MCS-C; 
learning how to move air wound coils or 
wire gimmicks about until the desired re- 
sponse curve takes form on the sweep 
display screen. 

For our purposes we have created our 
own partial schematic of those portions of 
the MCS-C strip which you can work 
with to perfect the alignment sweep 
curve. 


Refer to diagram one. This shows the 
tube base diagrams for the four tubes in 
the unit, and the CATJ numbered induc- 
tors (some are air wound form coils and 
others are form coils). We have also taken 
the liberty of leaving out any components 
or signal paths not related to the basic 
amplification portion of the MCS-C. 
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Diacram One 


Our goal is to turn out a unit that has 
48-50 db of voltage gain, wide open, with 
flatness to +/— 0.25 db within the range 
55.0 to 60.0 MHz. 

When we have properly tuned LI 
through L6, adjustment of L7 will simply 
rotate the in-channel tilt around the 
center of the desired passband, or 57.5 
MHz. That is, when L1 through L6 have 
been properly adjusted, adjustment of L7 
will allow us to flatten out the passband 
over 5.0 MHz (55.0 to 60.0 MHz in this 
case), or, tilt it with the center (57.5 
MHz) stable and move either 58-60 MHz 
up or down or 55-57 MHz up or down. 

Start off with 0 dbmv into the unit. 
The output has a pair of outputs for 
“looping through’’. One of the two out- 
put chassis mounting connectors must be 
terminated with a 75 ohm resistor. The 
second output drives your sweep detec- 
tor. Markers at 54 and 60 MHz, or every 
MHz, or at 55.25 and 59.75 MHz are 
important so you know where you are 
within the design channel (channel 2 ex- 
amples given). 

L1, L2, L4 and LS are the most respon- 
sive inductors in the package, in addition 
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to L7. L3 and L6 have marginal affects. 

Typically, the following will happen: 

(1) Pushing the turns of L1 closer to- 
gether, on the form, increases gain on the 
mid to low end. Spreading the turns apart 
increases the gain on the high end. 

(2) L2 (air wound coil) — must be 
re-shaped to change the bandpass re- 
sponse. Lifting up in the center (i.e. 
grasping center of coil with plastic tool 
and lift up, forming an upside down letter 
**V*") causes gain to increase on the high 
end of the channel; pushing down lowers 
the high end gain. 

(3) L4 (form wound coil) is adjusted by 
varying the turn to turn spacing and by 
moving the coil turns as a group along the 
form. For example, pushing the coils as a 
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group down, towards pin 5 on the 6EW6, 
peaks the low end of the channel; pushing 
towards the tie point end of the coil mount 
peaks the high end. 

(4) L5 (form wound coil) mounts be- 
tween two tie points on a terminal strip. 
Pushing the coil along the form, towards 
either extreme (end) will decrease the re- 
sponse on the low end of the channel. 
Placed in the center of the form and 
spread (i.e. re-spread) evenly balances 
the gain over the full channel. 

(5) L6 (on pin 6 of the 6AMBA) is a 
vertically mounted form wound coil, sus- 
pended on the top end by a tie point. 

If the channel response is too wide (i.e. 
extending beyond 55-60 MHz), push 1, 2 
or 3 turns of the coil down off of the form 
towards the 6th pin of the tube socket. 

The correct bandpass response for the 
units worked-over (a channel 2 unit) is 
shown in photo A-9. The package gain 
works out to 48-50 db with 0 dbmv input; 
54.5 to 60.5 MHz, +/— 0.25 db. 

Please note that the purpose of this ar- 
ticle is to acquaint anyone with an 


~ MCS-C on their hands and in need of 


service with a few basic facts: 

(1) Changing out tubes will surely 
change the bandpass response, perhaps 
causing added gain but also probably 
peaking the response curve someplace in 
or outside of the desired bandwidth. 

(2) Torquing on L7 (the only user ac- 
cessible adjustment without lifting the 
cover) will only improve the bandpass 
response if all of the other coil adjust- 
ments (L1I-L6) are properly tuned; and 
probably never will adequately compen- 
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sate for a tube change out. 

Tuning L7 withan FSM/SLM will only 
result in a peaked response at the point 
within the passband where you have the 
FSM/SLM tuned (i.e. video carrier or 
audio carrier). 

(3) Tuning of LI-L6 (as marked in this 
article) will produce the desired bandpass 
you are after, but there is considerable 
jockeying back and forth required to get 
the right mixture. This should never be 
attempted with an FSM/SLM only. 
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Stamp Out Postage Waste 
On Customer Bills... 


Before It Stamps You Out! 


{At 10¢ a throw you can’t afford it.) 


EXAMPLE: 


Cust/¥R. POSTAGE 


ToTAL 
A “12 x $.10 


$1.20 


B" 1 ™ 4.10 10 
SAVINGS PER CUSTOMER =41.10 


"B-Coupon Bills; A-Alf Other Types of Billing 


Multiply the number of your customers 
by the bottom line figure to determine total 
postage savings with coupon books. That 
savings can appear on your company’s bottom 
line as additional profit. Think about that! 
And, remember: one book of 12-monthly 
coupons means one bill, one postage charge 
for a customer for a whole year: cuts postage 
costs by as much as 92%, 
Send today for catalog containing prices 
and ordering information. 


iH SPECIALTIES C0 Coudersport, Pa. 16915 
} » Phone: (814) 274 8060 


COUPON BILLING SPECIALISTS 


JERRY CONN & ASSOCIATES 


NATIONAL REPRESENTATIVES OF 
DELTA — BENCO — CASCADE 


TO THE CATV & MATV INDUSTRIES 


m In PA. Call Collect 
(717) 263-8258 


@ Nationwide Wats 
(800) 233-0940 


550 Cleveland Avenue 
Chambersburg, Pa. 17201 


FOR SALE 


Completely new, universal spare signal pro- 
cessor, One unit provides a standby spare 
for any on channel signal processor, Output 
5Sdbmv, Adj. channel rejection 55db, noise 
figure 6db, AGC 40 db, Gain 70db standby 
carrier, Available for converted channels al- 
so $500.00 complete, $25.00 extra for each 
converted channel, 

CALL OR WRITE 

RICHEY DEVELOPMENT 

7242 W, Reno, Rt. 5 

Oklahoma City, Oklahoma 73108 
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> Voltages 
Typical volt: for thi i tub 
Ec 0 no m | Cc a | N e W Gaara cu ponte sail eeu oan 
control pots are given in the tables. 
eather-Scan Ii] Power supply filtering problems are 


usually caused by excessive heat (re- 
member this is tube equipment); experi- 
enced users tell CATJ that the can type 
capacitor (100 MFD at 200 volts and 80 
MFD at 200 volts) usually goes first, fol- 
lowed by one or both of the paper elec- 
trolytics (45 MFD at 175 volts). A hum 
bar in the picture (bad filtering) can usu- 
ally be traced to the can type capacitor. 

Voltages - Table One 

6DJI8 (*) Gain Max Gain Min 


Pin | +40 vde +62 vde 
Pin 2 —75 vde —75 vde 
Pin 3 —75 vde —75 vde 
Pin 4 filament 
Pin 5 filament 
Pin 6 +82 vde +130 vde 
Pin 7 +.50 vde +.55 vde 
. — (* or 6ES8, 6922) 
Bae ee cub ee us sane 6EW6 Gain Max — Gain Min 
> originators of the time-weather : 
Sater Compact (14 inches high x 28 Pin tO vee corte Ge 
inches wide x 23 inches deep) and low Pin 2 +1.25 vde — +5.50 vde 
cost ($1595.00*) . .. this is the per- Pin 3 filament 
fect small-system package. Pin 4 filament 
Pin 5S +125 vde +145 vde 
Time, temperature, barometric pres- Pin 6 +125 vde +145 vde 
sure, wind velocity, wind direction Pin 7 no DC voltage 
and four (4!) card display spots with a 6CB6 Gain Max Gain Min 
Sony AVC-1400 (2:1 interlace) cam- Pin | —140 vde —140 vde 
era. Unit features unidirectional clock- Pin 2 —140 vde —~140 vde 
wise-scanning sequence and is designed Pin 3 filament 
for long term, 24 hour per day usage ae 
and a minimum of maintenance. pin nament 
*—Deluxe model with Texas Electron- oe 2 ne deyolaee 
ics instruments available at additional Pin 6 no de voltage 
cost. Pin 7 —140 vde —140 vde 
6A M8/ 
Weather Se an 6A M8A Gain Max Gain Min 
Pin 1 +40 vde +65 vde 
Pin 2 VTVM measurement 
Loop 132=Throckmorton Hwy. ses epiedeT ae va 
Pin 4 filament 
Olney, Texas 716374. Pin 5 filament 
Pin 6 +120 vde +145 vde 
Pin 7 +45 vde +75 vde 
Phone 817-564-5688 Pin 8 VTVM measurement 
Pin 9 VTVM measurement 


54 CATJ for 


CABLE BUREAU 


Not very long ago the Cable Television Bureau 
was divided into branches, much as other bureaus 
had done in years past. 

To insiders the division along branch lines was a 
healthy sign that the Cable Bureau staff was stabil- 
izing and that the emphasis was about to swing 
from policy making to policy implementation on a 
day to day and week to week basis. 

Of course policy making is not over; a number 
of important matters still remain to be resolved. 
At some point it was necessary for the Cable 
Bureau to add skilled personnel to their staff who 
would dedicate their working days to guiding the 
regulatees (the CATV systems) through the appli- 
cable sections of Part 76. 

One of these new branches is called the Special 
Relief and Enforcement Branch. It is headed by a 
personable young attorney named Tony Cavender. 
System operators in Arkansas, Oklahoma, Missis- 
sippi, Texas, and Louisiana met with him in June 
of last year during the first three Small System 
Operator/Cable Bureau Meetings, held in’ Little 
Rock, Jackson and Austin, 

The Special Relief and Enforcement Branch 
(SREB) has a very special activity area for all sys- 
tem operators, one that has gone virtually unnotic- 
ed by the industry to date. That area of interest is 
signal carriage exclusivity and non-duplication pro- 
tection. While not always said in the same breath, 
they go hand in hand with one another. 

Basically, the Rules provide (76.91) that sta- 
tions shall be afforded, under certain circum- 
stances, “protection” against the encroachment of 
same network, same release time parallel-program- 
ming from other stations which a CATV system 
might carry. 

The rules also provide (76.151) that CATV 
systems operating within the top 50 markets shall 
provide syndicated program (ie. non-network fare) 
exclusivity under certain circumstances, 

It is the enforcement of program exclusivity 
which causes CATV systems to provide non-dup- 
lication protection; and, as many system operators 
are aware, it is non-duplication protection which 
gives systems of all sizes one of the most difficult 
public relation problems faced on a day to day 
basis. 

At the present time, CATV systems serving 
fewer than 500 subscribers are exempt from the 
requirement that they provide non-duplication 
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protection, Seemingly, then, systems of fewer than 
500 subscribers would have few matters to discuss 
with the SREB. This is not altogether true. 

While a good portion of the time and effort 
of the SREB is spent on working out problems 
exclusivity, there is also time available for conflicts 
between CATV system operators and _ television 
broadcasters in the matter of mandatory carriage. 

Mandatory carriage means that a CATV system 
is located within the predicted Grade B contour of 
a television station, and because of this physical 
circumstance, the CATV system must (by FCC 
Rule) carry the signal of the station. At the same 
time, a CATV system must also carry the signal of 
any station which is significantly viewed in the 
county in which the CATV. system is located 
(76.54), That is where a conflict often arises. Very 
often the terrain (topography) in an area elimin- 
ates direct viewing (on or off the cable) of signals 
which are supposed to be placing a Grade B (or 
even Grade A) contour over the community. Ina 
situation like this, the nice round Grade B contour 
drawn by the TV station’s engineers goes over a 
county or area where people cannot view the sig- 
nal. If a town located in this region has a CATV 
system, and the CATV system is also unable to 
pick up the signal of the FV station in question 
then usually the CATV system must go someplace 
else to find a station of the same network as the 
unavailable signal so that system viewers have a 
full choice of all three networks, This usually irks 
the station with the nice round Grade B contour, 
but no coverage, 

According to the rules, a TV station has the 
right to request carriage by a CATV system, if the 
CATV system is located within the Grade A or B 
contours. According to the Rules, the CATV sys- 
tem must comply and carry the station, 

Suppose the CATV system truly cannot pick up 
the signal of the I'V station. Then what? 

As things now stand, the TV station can file a 
complaint with the Cable Bureau, In filing such a 
complaint, the TV. station invariably maintains 
that it is placing a good signal (or useable signal) 
over the CATV community (or head end). Based 
upon this allegation, along with the fact that the 
CATV system is not carrying the station, the Cable 
Bureau notifies the CATV system of the T'V sta- 
ton complaint and allows the CATV system 30 
days to respond. Often in the response the CATV 
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system sets out its own facts including its conten- 
tion that the TV station is not viewable, Grade B 
(or A) contour or not. 

Then the Cable Bureau allows the TV station 
20 additional days to file a reply to the CATV sys- 
tem’s filing. 

At that point the entire matter goes before the 
Cable Bureau personnel where it is studied. Based 
upon what the Bureau sees in the original com- 
plaint, the CATV system reply and the TV station 
response, then the Cable Bureau can send the en- 
tire matter up to the full Commission with a 
recommendation that it do one of four things: 

(1) the CATV system should comply with the 
TV station’s request, 

(2) the TV station has no case and the request 
for compliance against the CATV system should be 
dropped, 

(3) the facts around the situation suggest a wai- 
ver in the rules, 

(4) the facts surrounding the case are not clear- 
cut and a hearing should be scheduled by the full 
Commission. 

Of course the seven Commissioners are not 
bound by the Cable Bureau recommendations; 
they can do as the Cable Bureau recommends, or, 
they can strike out on their own and do something 
entirely different. 

From the time the initial complaint is filed by 
the TV station until the matter is sent to the full 
Commission, it is now handled by Mr. Cavender 
and his group, the SREB, 

Those who know Tony Cavender believe him to 
be a fair minded, intelligent man with more than a 
passing feel for the problems of the small system 
operator, Tony remembers his June 1973 trip 
through the South and Southwest and his visit to a 
CATV system in Mississippi while on his tour of 
duty. He remembers too example after example 
brought to his attention while on that trip which 
indicated that all too often a CATV system was 
being forced to climinate the programs of NBC 
affiliate “A’’ in favor of NBC affiliate “B’’, simply 
because some engineer many years ago had drawn 
a circle around a TV transmitting tower and pro- 
claimed “everything inside of that circle is ours”. 

The SREB office has recently taken steps to 
help speed the decision process in cases of carriage 
compliance, and to make things a little easier on 
the CATV system operator called upon to defend 
his choice of TV stations he is carrying (or wishes 
to). 

Cavender notes one of the sticky points is the 
question of “Is there a signal there?” The TV sta- 
tion invariably say ‘‘yes’’. The CATV system in- 
variably says either “‘no’’, or ‘‘yes, but it is of very 
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poor quality”. 

The TV station backs up its contention that a 
signal is there with a statement from its engineer 
and/or a consulting engineer. The CATV system 
can either try to counter the TV station claim with 
a statement of its engineer, or the CATV system 
can hire its own consultant. 

Because most CATV systems feel they must 
present the strongest argument possible to counter- 
act the TV station ‘facts’, this often means an ex- 
pensive consultant for the CATV system. As Ca- 
vender notes, ‘‘this still leaves SREB and the Com- 
mission in the dark because we now have one con- 
sultant saying yes and one consultant saying no.” 

So Cavender has begun a series of mectings with 
personnel from the Commission’s Field Engineer- 
ing Bureau (FEB), the people who man offices 
from coast to coast performing inspections of 
broadcast facilities and who one day will also be 
inspecting CATV facilities. 

The plan is to set up a program whereby SREB 
can call on the FEB to make the measurements so 
that we, in turn, will have the information we re- 
quire to send our recommendation to the full 
Commission. 

With every great plan there is at least one flaw. 
In this case it is method of measurement. The 
CATV industry uses one method; the television 
broadcasters favor another method. Still others are 
favored by dissident engineers in both groups. 

One of the side benefits of this program is that 
when it goes into effect, the smaller systems, who 
today often feel victimized by the television broad 
casters because they cannot afford the services of a 
consulting engineer to make their reply measure- 
ments, will be able to count on the services of the 
FEB. 

Cavender admits to being “not much of an en- 
gineering mind” and, for an attorney saddled with 
having to referee feuds between two different en- 
ginecring technologies, he is looking forward to 
being able to lean on FEB to give him the expertise 
he feels the Cable Bureau (and the Commission) 
must have to reach fair decisions in matters such 
as these. 

Cavender notes, ‘‘the 1972 Rules probably 
placed hundreds of communities in situations 
where, if the rules are adhered to strictly and with- 
out waivers, people are going to be deprived of the 
best quality television that CAT'V is capable of de- 
livering. We want to focus on these situations and 
clear them up so that the full potential of CATV 
can be realized,” 

NEED SREB ASSISTANCE? You can reach 

the Special Relief and Enforcement branch 

at (202) 632-9703. 
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uperWarranty 


We have enough faith in our products, We think this is the way everybody 
our people and our customers to put it in should do business. Someday maybe 
writing. Not just a warranty, but a written everyone will. Meanwhile, isn't it nice to 
performance guarantee. The only one in know that somebody thinks enough of their 
the industry. When you buy the Super- product to put it in writing? 
Connector, the SuperWarranty We also say this: You can pay a lot more 
comes with it, for no additional charge. for your connectors. You can’t buy a 
We tell you what you can expect and better connector. 
guarantee that you'll get it. Cambridge. The SuperConnector. 


Cambridge 
Products 


101 Foley St., Sommerville, Mass. 02145, (617) 666-3343 
Atlanta, Ga. ¢ Simi Valley Calif. « Toronto, Canada 
In Europe: H-G D'ltalia ¢ Cisterna DiLatina, italy 


A subsidiary of Cambridge Screw Company, a Hi-G Company. 


YOU GET WHAT YOU PAY FOR! 


With Do!phin’s DT-5500 here’s what you pay for: And here’s what you get: 


1. 


Cadmium-plating for high corrosion resistance Decreased maintenance costs, simplified 
and silver impregnated silicone gasketing for installations, elimination of multiple parts 
virtually perfect weather proofing and excep- stocking, and most important, improved service 
tional R.F.1. protection. to your subscribers. 

. Versatility. It can be used for both aeriel and For the best connections in cable television. 


underground installations, and it’s small 


enough to fit into a four inch pedestal. ° Heohaptouge : 
. Superior circuitry, We'll be happy to send you alaoepenrai ci 


a set of specs and some comparative testing + OM MUNICATION ¢ tite 
data. “ 
4 | at ¢ c er 
. Uncommonly neat engineering features like ioe SO ee 


ferrite beads to replace tuning coils, captive 
screws and die cast "'F!! fittings for addi- 

tional moisture proofing and a continuous 
electrical ground. 
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